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ARt OREBEE (FEAH) - 3 —

N2 THMVEE B AL R OB 2SI e & TR AL L, EARDBMEEMIMEA 2 (R,
HIRETL, HETL2AMOAFEIHEICHNBEL 2o TETVE, {o7C, FLAIARMERUNIIES L
Wi, TrEARAEROHRTEFELTVLLD, AFTERLAMOFALABEDELVSDOEEAT
BRI, BRAEMOBEIL, HIVEBRROEFERICY » F LHRGE, KM EEROHN % H
WTHRELEY & LTwE,

SOL I REOMEE, HER FBEROEH, BRMENEESOSRILOZDIZHEDS
HCEESNTEY, FOREMIMALTE TS, £/, FEIZL - THOERRY, {bHHogE
20, FRICGBER T NESEL - OORBHMRESLEE L > TE TV D,

BTE, KM OEENTIZFRARO LVERERTITORA TV EIZL b 6T, 2ERBZITI D,
g “RAMoSER L LTEE LWEE", $4bb, 1) SHESELRERSEbEv, 2) W
KMEAE Y, 3) HEBRIY--THE, 4) KMABTTERTE S, §5) FRENLHEIIGT LELZEN
W (EHE A, BB, IIUALE), 6) FEHNSRY, 7) RiiTHE, LEVBIFLALENSIO
ILEM1) L 4) BEATREPZAOAZVOIHLT, #REAVCRETEDOEGF LB/ TIENT
XB06THbH, REHIFEEICHNTEHEETIIE A, BHENEG, EEPELZERMARITO
A EETH D, - T, KEEPENTIEHTE, AMOEABRERbRVWEBRNITE L,

g R OB OBETHE KNT S L Fig VISR LY BRI OND, 20—23MIL
FEMICRA LT EIFA TR GRRTHRA) Thh, fo—Di13, FFEMBTREL, REBHEK
Gt AR A EE L ChOHEE, LT AHE (ERTHRB, C) Thd, KRRILETHEBIIET S,
B, FETECEIARGLIFITAL, RETRA LG, BEOHETAHKOORET LV,
EIEBRAMATE CORBIULELLD,

FNO L, KHMAHE TOREN, REAMORAMR ERHLEEDL LD, SHRORMIE LS
COFHEELBT I ERD, FOELALHEREE, ROEBYNTHS,

RBEIRA (AHEEORS) il

Dyeing process A Evaluation
WEm L (Surface dyeing}
Form [ {EEiTEORE, | Bk
Uindyed wood products Finished
products

A - | %
Living Solid
N Log

Lree wood
FETIEB CRHABORE)
Dyeing process B
{Inner dyeing) R L
I Rk Form | %
3 O N Finished
o .T T ovedtred T Dyed wood products
RETRC (KAHABORE) i T
Dyeing process ¥l i
Evaluation Evaluation

{Inner dyeing)

Fig. 1  HEAMEMORETHE

Manufacturing processes for dyed wood products
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) AMOREIERESL, KEE-BELERT L,
2) KNS ECRaTHILIZLD,
(1) gkt LIFIMIATETH 5,
(2) HHOBTH—-EFBHITE, LrbBELERTHD (2= PEREIZLfEHTRE)
(3) THEFEROBEIZILE L CHETHL,
(4) RanDBUEP R ORGEHPIIERORND b7 T,
(5) FEAEEN, ERMRBAMOBEENTETH S,
(6) HAR - THAL v L LA DK, EHOBEEIETH L,
(7) 2}, HFARMI R DT EROBENTETH S,

BRAAEIN T D ELREEMRLHVGBNCIE, fAEFKk7e7—, EFS 7707 -2 Eh

, EROEIREHSS, Lo ) CABBOBELZ LT TN ATEZ, TOEMZE, &
R EA, ERREAMIDITOND, BEEEERII ) A06M8TEH, 15 ) 7 CTREOCRE
PRBEECHRBRABHHLTH230T, BEAARIZLHAINR TS (il 1974, 1977), T/, H
NTREAMEADOHETAM R AL, FEOHL, Thbb, £A, @, KA ORI M
MELTHELTYWS, £2miis, HEOHM, HEOMMG, T4 708, K-y, XFEL 1L
MBI LB TH B, AMPESTHIL T b, TAMELE, HMBHOED LI THEED
L7 — PHICHIEHIN T3

L EDDIFNE, KLZOBADSH, HDHVIRENRE KO OIIAMEEIfTOR T, $7-,
RIRCHRM TIZ S RO Th T E720%, LSEHIRDEMATEL, 2095 AR T TYH—II§Em%1T)
LB EAETE LT

FOI Lk, BEOWRE, $4hbh, "AMOLEMFAE" (ReEHEILKES, 1912, 1982 (FHLI)),
EHETRRIC L D KIEMM O AR SR ITB S B 5E (24, 1920), & 2V 3P EEARR "M gtk
(FHHE, 1936) %Il L > THLDATH S,

KPR E THEEL 2V EWIRERUA D5 D o7, FOLDICREBENIAAONTE/LZL
12, HEOZHOREDIID, 100EERIZT IR, TAYHIFLTRA VR ETHFsiEns (A
M, 1936) 226 b5940 5,

PED IS, #2LT#0BLERLEORIT SR TE A5 (K, 1964 ; HIR, 1969 ; B3£1976),
A B OEBIMEIBIIBLTEILALTbh T ad ot #oT, AMORBEBELHL S
12T 5720, ARICBVTIEAMEEICI ST 2 K6 L 48 & SR, RURMHERE O %t
ARG G ON, FAEEROBENRUREEIC OV TR O TEL0OT, TORREHRE
T 5 (AR, 1986)0

2 AHMENRFOREM

AFIEAE, M, CREMEL CHENE -2 FR T TR IATVW AN ERL Y, trD—-X,
NIbra -2, Uil WEORL GG TILEMOREHRTH D, T/, RIS



AM O Gttt (AR — 5 —

B Ry, SRS TERTOGERORL L CHBETH D (455, 1970 ; FENGEL, 1984
s AR, 19755 VDRE, 1957,1972; PEF, 1983 ; MalBilE, 1982), T4 nFEME R LIREEICEE
TEHOIE, FREROERNINT L TR OFROELTHL2II L TEULEYFDH 5,
REETIE, AMEEICETLAESMAWFZHLIZEFHMELT, VO —X, AItilo—2, 1
Yoo OB BLT, $, BNIRLECGIAZ M- A0GEHOR L BigE L22bF
FALE ORFSeR R C 0T (A, 1986) #iET 2
2.1 &O—-Z, AIENO-ZARVY T OREH

AR LT — X 2 ERE T8, BRI TIREE LI W0, EREER RIS
ALY SIESFEH SN TE, - F, BERHL CRAR#MOGRME I, BRERHAPFEIEDR
TrAE LSRR D bR B R, LR U2 g R S Tv B,
REOGettizid, EELE, BERE, SRR oVTROSERINTE 2D (IR, 1969 ; 1
M, 1974 ; @A, 1976 5 WHHI, 1973 JUIl, 1964), AM 28NS A LFERTOREHREENENEL -
TWBHEEZLNLDT, TOMEPHOMIT B ORI 2 EM L 72 (KK, 1971a, 1979, 1983a)s
2.1.1 £ B

1) U

a. K 8

ZFLH (EBHIFE) 240~604 v 2 2 B L7,

b. BEAEAK

Kpgr sy /=, Xe¥r (112) Ty 27 AL —HHEIITURBMB L,

c. sfutila-—2

Bifg A2 o WIERFEIEE (WIsE, 1946) THRRE L7/, HIEEEF ) Y AL 2 0BEIHIE 1
Mo smEE L7,

d. ~NItro—2A

HiEtsk ol T — 210g 1217.5% NaOH {A#250ml 200 %, 3077 KB %100ml DK & MR THRAF L 72,
S5OMMEREAL, KLz, BRRFREEEDOE CONERCHMEMEL LzDL, 3~ 5EFFD
IH = WICEA LT IMRE L. LA I LD — AR 3058 L, =% /-, RWTI—
TNTEE LT,

e. bru—=x

LA O— R, §IE17.5%NaOH 5 % 10% OBERE4OmI 125 S RZE L CEAL DL, #
L5L o#E#HAKTHICHEL, L TRRL

. our=y '

1) &7 = |3 BIORKMANG) i (BIORKMAN, 1956) (25Evy, AFL A HFRE LA i af Bt R
> MWL (Milled wood lignin) %A L 7=

2) Mg

a. WEHGeH
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a—1. ClI Direct Blue 1, C.IL 24410
(Direct Sky Blue 6B [Z#])
a—2. ClI Direct Green 63.
(Kayarus Supra Green GG [{L#))
b. MEME4LR
C.I Acid Blue 117, C.I. 17055
(Suminol Fast Blue R ({£k&))
c. YEHMEGE
C.1. Basic Blue 9, C.I 52015
{Methylene Blue (FIJE#tiZE])
L, AL 4EEORHOLFEER (BREBILFEHEE, 1970) * Fig 218,
3) BB
A B ARMAERLR 5313, S5C CHEHEERL /-,
et i3 1 BRFOKETR (750, BEERIE3 2RO 1 %ER) ©, YT s REROER
H (i) 131 130 (3A8100ng) & L, 90T DR TR TIT -7z, Refafk, V727 1
Ly —THEBLTAREL. 512, NaySO4 0.2% 3 &5 10.5% < LV AT, 60C, 300MD
PR (KT, 1968) TITV, TOMIKEELT, S LA, EREITL, BHEMA VTR
xRy, v ru— VBB,
4) FHFERHE
a. YU UNVEEEALIC L HEEROWE
T2 MO = VRO EA R E RN R Tt L Sl 20mg (5) $o288 L, V7 O
10ml # M2 CTEETIC2 HRIRE L2 REREFORE AT EEL, BHE Im% P 7 0 VAT,
PRSI 5 R, HEMRHR THEICHRLA0L, HVom it TSl 2 ~7 b
RRELTER Lz, THRERNARY MLOMEERIZENEFROEHOBIBADOBRETH L, &
B, EEMEE (Methylene Blue) D334 1213690 & 760nm O =2 OWIE — 7 4§20 %%, 760nm DY
FHET, ¥ 7-FeM4e¥ Suminol Fast Blue R D¥FE 121, BKEETH 5522am TRE L 720 RARED
I, BEHR (Figd) 2MFRL, FRIZEITVTIT -7,
b. #FFLrAEHICLLEEROUE
Direct Sky Blue 6B Ti#efs L7z & ¥ #100g F¥2& 1, & FE L (Brown, 1967) 5ml %Iz T2
ARERE L CHERLS, AR 2m 27 FELr THEICHIL, THERNRA~Y Pzl Ll T
g w B L7,
2.1.2 #HERUEE
1) PHRIC X 5 gtk o s
4 BEORECHetn L 7oA OB S B KRB O g @ REHI DV C, T TRBREI 2 I & B Rt
DM, FOEES Table 1 1I7T, TOXRICEONDL L I, BRBSORBHEERTIZL 5
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TRELIEFADI, B, AHEICTHORHRTLREIND I LGP 70

EH:9e¥ (Direct Sky Blue 6B & Kayarus Supra Green GG) D84, £l 00— i REFICHE SR/
H, Yrm B EAEREEESA o7, BB, ROl T —-2EAI O - 2ARE SN DA
L0 — 2 FEOBRIFRRETE e ol RERTIIEEREAE LTTEEEFER LAY, WEOR
B 3ITIEE — R T o7, LA L, Kayarus Supra Green GG DIFEI1Z1d, BREKMIZE T, %
BHEOERICETOEVDEO LN, FROBVBLDEERDBNLDEDVH 72,

B T ) S VRIS AN, FOEL T -2, ELO—Z, AIELVT—RAGED
o S TE AR R (BN R (B RS AN

WHEMEHOBE, YL o—-23HETARRTH - 724, oaihizvihd X (RBIn,

a) HIEGH
Direct dyes
a-1 Direct Sky Blue 6B (C.l.Direct Blue 1)

CH30 OCHs

NaOo$ N=N N=N L SOaNa
o
Na038 SO;N2

a-2 Kayarus Supra Green GG (C.l.Direct Green 63)
b E A

The chemical formula is not given.

/
’
1.6 F
by RS
Acid dyes
Suminol Fast Blue R (C.1.Acid Blue 117) e 1.2F
E
HoN % §
OJN‘QN=N gi 0.8
so, HO
CgHsr!l SO;Na 0.4F
0 1 1 1 1 !
0.04 0.08 0.12 0.16 0.20
o) HEAEPEHH R '
Basic dyes Concentration ( X107%%)

Methylene Biue (C.l.Basic Blue 9)
Fig. 3 Y7 UuBBERDORREL
AR & DORR (FRER)

N
[ (CHx)zN‘Q:*D‘MCHg)» }cx The relationship between concentration of
3 & :

dves and absorbance (in C1,CHCOOH)

Fig. 2 e O O : Methylene blue, A, =760m ¢
Constitutional formulas of dyes X : Suminol Fast Blue R, Ay, =522m
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2) Y VEERRIEMIC L D RAROWE

AHA R 5> B UVA# % Suminol Fast Blue R (BEPESEL) 86 U°1Z Methylene Blue (JEEEMEHSF,) T4
o L 22k k o Y 7 u oBREA R O T HLELWIL 2 < 7 P L % Fig. 4 (Suminol Fast Blue R) & UFFig. 5
{Methylene Blue) 2783, 7, MAELHRERICESTCTHE L2 B 200g 47- Y OfERE T
Table 2 12555%,

Table 2 i2W 6N D L H1I, HEMRGAHOAIEERH LN L, VTROBBIBVTLEEFEEITK
ThhHIEBEDOLNI, T/, EEAMERILEERIFO L O - AW KT, R TRY
WlEAR, V7=, AT —ZADOMETEL O - 2ADFEFFIIP L, I OBAEIT RIRAFEEIZ &
LR E —F L, R TR 7 ORFEEFROKE (, ROTRIEARR, AHEOMTH-
7o L2L, FOElu—A, £AT—RA, NIt VUO—-ZOEFSIEL0T, E<EBEEN R,
IRHEDZEHRS, KBOFEBIIKES) V= ORBIZLLLDLERTE S,

760nm
0.4 690nm
0.3
¥ 1.5F
) E L Ho
By ooz
=N
e
0.1 &
g
W /E @< 1.0F
- - %E R Z
[L 1 T I | = ﬁ
*C Ho, He 550 600 700 800
13 K
Wave length (nm)
0.5pF
Fig. 4 ¥ 7 0 o MeRedl i o 5T #LER R AT
AR bV
Visible light absorption spectra of dichlo-
roacetic acid extracts He
. C (] 1 L
¢ Eru—z 600 700 80
©oe Wave length (nm)
Hemicellulose
L D= Fig. 5 e 5 3 #}  (Methylene Blue (ClI
Lignin Basic Blue 9) C#%:fa) 0¥ 7 un
o wokm o= A H 0D BT BLEB IR A= 7 b
E . ;;)’;Z;il;l%e Visible light absorption spectra of dichlo-
B ; . roacetic acid extracts of wood and wood com-
Extractives free-wood meal )
W RE ponents dyed by Methylene Blue (C.I. Basic
Waood meal Blue 9).

IOV Tk Fig 4 2B I N2y
The symbols such as C, He, etc. refer to Fig. 4
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3) A FFErEHICLIEEROUE

B CRE LARELS, Dy uuMB TR BRI A L3 TELP 70T, A N
(BROWN, 1967) MW7,

Direct Sky Blue 6B (W #EHukl) T LR L, » FEF L IIISERIZBER LI-OT, {0
WL~ 7 FLEBIEL, FOEEFig 61RT. ZNICLBE, K RUEEAROWRIERZIZIZ
FUTELEL, kTl —2, cObhO—2, YT ONETH -7z, BNEERHFZIILA
BIBERIZCH LS, BFEBRRTOREZLRICERIIZSHS EEZ LD,

2.2 A O—-ZRCFHOLEARTIC LI REMORELL

2ATHLPE RS2 E ), L O — AEMEITEBEREH CTESIIREEN 5D, BEEHIZL D%
BiIHETH S,

KIS IIMAR Y R0 — AL COKBERIZ, PUAFAT UV EZTLEE L -FUEETHEAT
LE, BMERCL e E L (EESNRLIEFRVWHELTYE (KA, 1968}, €I TAIFRE
T, CNODHELBZIIAMEVOI -2 ) AFAT 2o L8 EAL, FRI0E - TRE
AL DREET L2 WA B TEEBELIT - 72 (FEAAT1976, 1989),

2.2.1 £ B

1) & #

SHEOBEMA /L7 (DP) 12, LI =¥# (Rayonier) @7+ F— /LT (Rayocord—XG-LD)
AL, CODPREHBIHES LTALT y 7 (60%), 2NLH LT 7— (20%), AT N—Z(15%),
2y by F (5%) OREF THAHVLRTEY, a—tbrO—2 (96.1%), B—tlT—2A
(1.6%), #0g4(0.15%) . K5 (0.07%), #HH0.3, HITHEI.ONDLDTH L,

2) y—ruu—BerFaFiSOENRMN)AFLTCEILIOT(4 FOAHK

U AFAT I HEREEE30g 2 K30ml 2B L, 40~S0T TR L THEEL &A%, m¥ ook K
1) > 24ml #HNA T, [EIRET1BRMIL S €7, ek, WIETICKEERYT S EH&E5ITH L,
Bk Ty L THEHEAL, BROES Yy -/s00-2eFOF I JOaEL MY RFAT IEDY

Table 2. AR UARMEEE S~ D GH O gkt

Amounts of dves adsorbed or bonded to wood meal components

% H EAT—R | AT —Z [ ray | kuklo— X% [ ES ES 3
Celiulose Hemicellulose Lignin Holocellulose Extractives Wood meal
mg/20mg mg/20mg | mg/20mg mg/20mg | free-wood meal mg/20mg
mg/20mg
Dyes C. 1. Name

Suminol Fast C. 1. Acid

o 0 0.250 0 0.130 0.100
Blue R | Blue 117 )

C. 1. Basi
Methylene Blue | - gas'c 0.030 0.170 0.320 0.600 0.390 0.450
ue




AMDOZEER (JEAAT) — 11 —

Aouas AR (1) 2872 (Fig 7). ZO&&Idmp. 188.3~188.6C, THESHE . C 38.58%, H
7.89%, N 7.76%, C1 36.96%. st 8 fl (CéH1sNOCl, & LT) :C 38.29%, H 7.98%, N 7.45%,
Cl 37.77% T, KERFTALI—=WIIAETHHL, Nr¥y, PVLY, T—=TN, Trbr, 70
ORIV LR ETH -7,

3) B, ¥y—IREITFTUCLIMNIAFLT L E o 600~605nm
=Y LU FOEK .
£ 0.3}
y—roo—p—v FaFs 7ol b)) AFN Jﬁg
TYELYLsTOTAF (1) Ofdlgism D k2 M
KiZiE® L, KBgIL+ P~ 4O (NaOH 0.1
0.21g % K5ml IZEM) v EBTIZVETOHETL 0 L L i
550 600 700
7o T LT I BB it & 7% B 2%, .

WPEICRE S 7% e o BT T Rk, 3, 7 — Wave length (nm)

IARFITFOENL I AFALT v EZTL70TA
FL 2 FE O IR 2T b v
3 BBk 7= (Fig. 2
B =l (Fig.8) Visible light absorption spectra of dyed wood
MEOEHIITLTHEE LA (1) THERET S and its components dissolved in cadoxen.

e, MIblEEFOT E/ OV TOMBRE LT IOV TIE Fig 4 ¥ EW R0,
The symbols refer to Fig. 4

Fig. 6 gt 5 ¥} (Direct Sky Blue 6B) # ¥

CH:; CHJ
l I
CHy —N-+HCl+CH,—CH—CH,;Cl —CH,; —N7—CH; —CH—CH. Cl
! N/ - l
CH, 0 CH, OH

(1)
y-zuu-g- v Foxsao¥n
FUXFALTrEZGLZOTAR
7 -Chloro- 3 -hydroxypropyl—
trimethylammonium chloride

FUXFLT I r¥ruae Vs
] 13} Epichlorohydrin
Trimethylamine

hydrochloride

Fig. 7 y-200-3-L FOFSTUENLN M) AFLT yEFZTLAZ2TT4 FOERK

Synthesis of 7 -chloro- 3 -hydroxypropyl trimethylammonium chloride

CH CH,
I [
CH; —N:—CH,—CH— CH;—Cl + NaOH — CH; — NT? —CH,— CH—CH,
- | | NI
CH; OH CH; o)
(D (I
y-ruu_g- kol 7roEl B.y-—TEXITOEL
P AFALTyEZYLIOTAN FIAFALTyEZGLIOFANR
¥ ~Chloro— ;3 ~hydroxypropyl trimethylammonium chloride 3. v —epoxypropyl trimethylammonium chloride

Fig. 8 B, 7v-IEXLTOUENR)AFAT Y EZTLIUT A FOEHK

Synthesis of 3, ¥ -epoxypropyl trimethylammonium chloride.
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L7, 20720, RIGETICEINLA R X MLEw () osxiflc L. $4b5, Hitiikr
M) AT RFIERGBL, FOBIERTARBEF VYL RBRE (TIOFY v E-F L
PIT 7 =) R, HEEETHEE L. FOME, e RERTIZIE, 83.6% DRI AERHET (1)
VEINTHRB I ool
4) HEEE,L 7 (DP) N, Y RAFLT By LIEOEA
(1) O#idh16g % K3O0m IZHEB L, 4.2% KT MY Y 280 Vw328 T mot iz, pH
7 ~8IEoL izl T () o TR,
IORBRO—w T O IR EE L TERINL, (1) oFfaAE»N2, 5, 10, 15% L% bk
AL, FREFNSOML T OOBEMREFBL /-0
SBEOGHERICT5BE L 2R DPS g #ETL, 1 BRMSEIER T IORE Lok, BLEh (L
DBEEBOBO ERIBm & L7z), 35COMBGEHRR TR, HOTI0CHOEEIZBL, |1
R NALER U ThUE S 72, FMERT () OKEREIZDP #i2iL, 20F I MAKESE LD
EERBI TOHETIITARS L OWKIBIEA R, 73V FORIEH 557 TRV I LA A 72
DT, B LIT-2HICEBRLT, v 7 RCaEE G S8, R TBMIC S e HdkE L 7,
OB I00CTMEAT A £ 0 &, 110C TN L 72 st Cu 0T, 110C & L7,
Mg Hoic kL, A 7409 -TlEML TS — MRIZ LA, 2~ MBS 2B Py
VBT, FSATANY—THEBTLEE, L FMiZ2 2Lz, 7S AMEIZBLT
KW % FIC L, 35C CHEBERE CRBUEZE L7,
MY XFNT B2 LHEO DP ~D#E A% Fig. 9 12757,
5) defh (BFLI, 1967) RUGEHFEOME
Beth (21RO A EEOMM AR & 3 SHBEAIERL, 1 %BEORFERE LT LZ,
a. CL Acid Yellow 25
(Suminol Fast Yellow R cone. ({E%])
b. C.L Acid Red 1
(Solar Fast Red 3G ({EA))
e. CL Acid Red 114
(Supranol Fast Red 3G (FBy))
d. CI Acid Blue 117
(Suminol Fast Blue R ({£%))
2L T BB . 5g 2 40ml OYEHAETE G 1180) (JHHE L, 90T TO0MMILER L7 (BF LT, 1967),
gets LZ23RHERPE L, RO THBE T M ) 7 40.2g # &8:0.5% 7 L LU FEEHLI00mE [ZBHE L C, 60T,
3057 M OWEBAIEEITV, TONEKELT, RED Pz — MEREL (Fikiz4) LHEE), 35T
TR L 72,
et L - 3BHE R E TH L HIB0TH T — T+ 7 4, RUNECHITOME 6
(RTHEBE) 2HOTCHEL, —FH, BB LK Sug #10ml 02 7 O OREEEIZ 2 BBIER TR
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WL TR RN S, 2O REEY e & LTt | SEhEEL,

2.2.2 FRMUEE

ZHWI0%D, 3, v —TEFLTOEAL NI AFNLT T L2054 FAER (TRF LR
FEWT) TRF LA, DPRKRLAMODP ¥ 4 MFIOBEEATRA L, TALIZDOVTO
Wiz 7 -7+ 7 A FFE OGS TETI - 72, ZOREE Figlo~14 KT Table 3 (27§,
3, B PR ERIZ- 2w Tid Photo 1 12/5F

Suminol Fast Yellow R THA L /2 KB DPIZIZ & A LY SN TE LY (Figll, Photo.l), 7%
AE*,, $2.4 (Table3 ) &DTHTH o7, OEH Tl Suminol Fast Yellow & § & Vo s/,
gt MR IIE , BRI L A RGO R BH SR, UL, NIAFALT By LEY

CH,OH 100 0
—o0~ iox-( : L -
G : CH}CH R » - 2'—--~‘
= 80f o e
cn,ou w7 ol e
2 //,7
- : k. ?
o g i/
OH CHz~CH,~CH—R 2T 50 illl
— o0~ 08 N HA4 o— 2 E aw} il
— B4 i
H\H O-NoH H & & 30 1,'/
o /
(i‘H, H OH 20} /,'
CH,—CH-R 10+ iy
OH 0 1 L L X J
300 400 500 600 700 800
+/ CH; . R
R~-CH,-N— CH; [ 3.3
N CH., Wave length {nm)
Fig. 8  #HBSLT~D L) AFLT 2 E Fig. 11 FUXRFLT L By A A RE
= LELDE A B2 A%, 1% Suminol Fast
Introduction of trimethyvlammonium groups Yellow R conc. KB TRt L /-
into dissolving pulp R SVT (DP) OS5I
AR
100 - Spectral reflectance curves of dyed DP (dyed
90 b by 1% Suminol Fast Yellow R conc. solution)
= 8} pretreated with various concentrations of 3,
®oy T0r Y -epoxypropyl trimethylammonium chloride
=g o60f
xS S0F . . ;
=5 ok Note) wrweeeer S0%DB, yoXRFLTUEL MY AT
wE LT DY L 0T A ARG THLEL 72 DP
€ 30F (2B SR I9%8 ArE iE S
" & 20} Spectral reflectance curve of dyed DP. The DP was
- treated with 0% solution of 3 .7 —epoxypropy!
101 trimethylammonium chloride.
0 : . . A ) - L 2%DF, y-IREFTOEN R AF
300 400 500 600 700 800 NT S AZOT S FAKBRCHLEL 2 DP
K el
o . 2% solution of 7, ¥ - epoxypropy} trimethylammo-
Wave length (nm) nium chloride.(do\
ffffff CH0%D 2, yoEEFITSOEL Y AF
Fig. 10 {&ER/ SV 7O 5 R EHE M NTLEL LT KGR CRILIEL 72 DP
DT
Spectral reflectance curve of dissolving pulp 10% solution of 2 . ¥ --epoxypropyl trimethy-

(DP) lammonium chloride.{do)
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100 —
90 | Jn-ane—

—_ " ...'".

Rt R / .
T -
5 5 ! ye
@& £ 601 Palts

<z ! 710
= B L g
2E 50 /
= 4 !

RE wf 7
g I/-'
- 1
& & 30 ,"I'
WE H
10} P NN
.~'~--
0 . L N L -
300 400 500 600 700 800
Wave length {nm)
Fig 12 FUAFAT B AR IREE
FIZE AT, 1% Solar Fast Red

3G. KIBWTRE L7 LT
(DP) D4 feligtaciag
Spectral reflectance curves of dyed DP (dyed
by 1% Solar Fast Red 3G solution) pretreated
with various concentrations of £ , ¥ -
epoxypropyl trimethylammonium chloride

FEI oW T, Fig 1128Ean/-w
refer to Fig. 11

Note)

100 —
0,
90} P
—~ g0k -'"" /'.” """"
f .-'.'l lll', 10
By 70f i
I
& £ 60
= i /
XT S50p - "[ I
KT wf et}
g
&« 5 sof !
§
20 .’7
104 7
0 --lw | , s
300 400 500 600 700 800
® R
Wave length (nm)
Fig. 13 FYRFAT By LFELBRE

iz & A&, 1 % Supranol Fast

Red 3G KB THM L /B /<

V7 (DP) Dot AR
Spectral reflectance curves of dyed DP (dyed
by 1% Supranol Fast Red 3G solution) pre-
treated with various concentrations of 3, 7 -

epoxypropyl trimethylammonium chloride

fFEeizovTid, Fig 113 BB I h/z0
refer to Fig. 11

Note)

TR FE

% 3675

BATAHZEIZED, Figlo~14 % FTable 3,
Photo L iZR 6N A L) IRt E LM EL
7ro 2 BEEWALE E10% BEHALE O /3L Ti2DnT
&3 % &, Suminol Fast Blue % Bk S M &Rl 12 K
EREZEER, P)AFALTUEZYLAEOLT A
RE ALY, e b T A AR S,

£72, 5%, 10%, 15%DHIHRF I RETUHA
L72DPIZoWT, gEmiilllE L. 207D,
& 3 #1 % Suminol Fast Yellow R conc. THefa L, 4
HELREE Y 70O CHEELT, FOREE
%405nm THIE L7z, #E %, FiglslomLA, &
DEPEGEE LI, BEEBRES LS IZOR
T, EEBEOMMOBERNASBD N, LaL, #
DEEHTHIRELEL, RERIRBEIZSNT
L ETAEZEPHOHIL L 72, BB, KHITH
TLR)AFLT VR AEOREEOYE (3
AT, 1989) ZDoWTIRAICHET A,

100
90 b
¥y 0f 0.
&2 eor ' ) 4
®T s50p ral
= P4 7
R o4wr o
g ~ 10,
&G 30F S
. K
---------- - ./
20 b o /
0k v
——————— -
0 . Pt Zoea Y ;
300 400 500 600 700 800
HOE
Wave length (nm}
Fig. 14 RYAFNT o EDY AT B

B2 A &, 1 % Suminol Fast

Blue R KE I THeth L 72 iE M3

L7 (DP) DB Sl
Spectral reflectance curves of dyed DP (dyed
by 1% Suminol Fast Blue R solution) pretre-
ated with various concentrations of 3, ¥ -
epoxypropyl trimethylammonium chloride
fFEEIZ DWW T, Fig 11 B3I w
refer to Fig. 11

Note)
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Concentration of epoxy degree (%)

A D RERE (EAAT) — 15—
Table 3. MYRAFNTIEZTLETEALIER VT (DP) OfmEER
Dyeing of DP with trimethylammonium group.
g #H % D P{ZRUE =Rl o#oE L* a* 0K 1 B KUFEE 0 % %
Name of dyes TARY S RER Tristmulus values CIELAB ko - )
(C. 1. Name) FE —  AE*ab AE*ab
1 % BFHE IR0 3 % EERK) X z L* a b*
1% dyesin concentration based on based on
3% aq. aceticacid | of epoxide { %) untreated blank test
sample | without
epoxide
i L
e 88.49 | 90.49 ‘ 100.43 1 96.20 | —0.41 3.97 0 -
non un treated !
Suminol Fast Yellow 0 86.23 | 83.45: 94.83| 95.35 | —0.90 6.09 2.4 0
R conc. 2 59.34 | 59.68 : 18.74 | 81.66 1.98 | 60.11 40.0 55.7
(Acid Yellow 25) 10 58.47 | 62.30 1 19.37 | 83.07 | —6.16| 61.33 40.5 56.8
0 75.79|75.31 85.35| 89.54 3.97 2.48 40.3 0
Solar Fast Red 3G
) 2 23.66 | 16.33 | 20.76 | 47.40 | 38.02 | —2.72 70.0 54.2
(Acid Red 1)
10 16.18 | 10.04 | 12.40 | 37.91 41.91 | —1.41 75.5 64.1
0 55.12 1 46.89 | 58.60 | 74.12 | 24.22 | —2.95 36.7 0
Supranol Fast Red 3G
2 13.71 | 7.37 3.68 | 32.65 | 49.83 ' 20.96 80.7 52.0
(Acid Red 114)
10 14.12 | 7.40 3.49 | 32.70 | 52.18 | 22.14 82.1 53.5
0 46.84 | 47.12 . 48.14 | 74.27 1.78 7.35 36.5 0
Suminol Fast Blue R
) 2 22,13 122.17 1 24.60| 54.21 1.80 2.50 50.7 20.6
{Acid Blue 117)
10 3.19] 3.05 5.49 1 20.25 3.37 | —9.40 77.8 54.1
— 6
B s
® 5 4
o £ 3
B Z
E
0 2 4 6 8 10 12 14 16

Fig. 15 TRF L RBE BRSOV TICB T AT R RERE g R L DMK (§

Hizzz:/—n77—Abfxa— R: C.I.A.Yellow 25)

The relationship between concentration of epoxy agent and the amount of dyeing (dye=Suminol

Fast Yellow R: C.I. Acid Yellow 25)
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238 &

BEEEROBEIIEE L O - ZAORMITEL, ANl O—2EReRAlf, Vo rididl AL
ENhdot, ZLTC, BEFHOBAGIZEELD X, ATt D—2, fOtlO— 23t sdd
V72 OREBIERIFTH -0 WEMEEHOBEITE AT — 234660 LI < <, 3 IREIc gt
DREFTH o720 RFIEVTRORFIL > THRETE 2, LED I HIZ, RFLHGHE,S,
R TI L - TROMEEELCR G EVHON LT 72,

FAEREAFTAELOME L KHS T A ORHTRELZOL, Yy oukiEEzds Fre s
THBL, THEBNZ~Z PUVTHET LI EHTEL, B, SOIIRMRBRE LT, 4% AF
Nty N T TEBEZRRNEEZ T D,

AT — AGEMEEHTRAETRATH - 70 A0 — ZOBMMERFHI LD Rt e HYE L
T, BBV TR, v RFITAUEN MY AFNT LRI L I TT A FKERT, b0 H
T o7 FORRE, PIAFAT O ELT LEObTNLBATY, REUAIEF LN LTS L%
MR L7,

3 AHMEHEOREN

R 2HER T BGEEMIRS, I CIARSME L £ <, Z0EHIIRME, R, @
BB ELAEEL, FOBREIERTH L. £/, ThOMBOERERVIOE T IIBHEIIL - THRZ 5
TV, BHED LD IR &M TR STV L AMOBEITE, HIEOESRHREOKNE S
B LHBEARYN L TEGLERE LTS, M EAME THERDEEEFRL DL L, Kt idHEn
TR~ THS (HE, 1960 X:H, 1981, 1982).

ZOEHREME, BIIERTAL I IIRET L7012, HEMB ORI T 2852 AN
HAOREEBELEIIODOTHLMILTBL I LNEETHE, AETIIIALICMT A ERERY
HET 5,

3.1 AMBREREOREM

2 UIBWT, RBITERIER L 2FERE, BAESH, EEEREOVuTFII LT RBSh
BN, AMOBEEGOFEIHEIBHEICILIVBRLLILeWLIILT,

RMERE GO LT -2, ANIbra—X, Y7z r050fmhd, Moz L T, F7-Mius
DOFAAZ L - TEL D, (R, 1983), - T, Rtz f LB EIEOREEY-TELR L, BK
MRS L o CRL DI EDNTFHEIND, D720, KERIE 754 H o323 L UCBRMiagic,
FeatEiZOVWTERSE L7 (BRART, 1971a, 1986), BxFHZiXifiedess), MRthserl, EEMEH 2 BV,

3.1.1 % B

1) HtE AR gt

B, SEEOYVFA T DA T A A P (20X FES0XIE 30.6mm) 2R L7,

R L 72 2 OERIL Fig 16(2R L 72,
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EiERE
Direct Dyes
NH- HaoN
SO, Na NaO,S
Congo Red
(C.I. Direct Red 28)
CH30 OCH3
H.N OH HO NHj
Na()xsmN =N N= Nmsonga
Na0sS SO3Na
[ e 2] Direct Sky Blue 6B
Acid Dyes (C.1. Direct Blue 1)
H4C CH;y
HO
i, )50, 04 yN=N N:I\m
NaO3zS SO:N,
Supranol Fast Scarlet FGN HoN

(C.1. Acid Red 111)

-F 222

Basic Dyes
H.C N CHy  HiC N CHz
T+ XX
HoN v NH:  H.N N NH.
N
Safranine OK 70 * 100 (CHa) NO:SD\N(CH )
3l a2

(C1. Basic Red 2) @

Supramme Blue R
(C.I. Acid Blue 117)

Methylene Blue FZ
(C.I. Basic Blue 9)

Fig. 16  $:¥ s
Structural formulae of dyes.
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2) Hfik

Yefa Hikid 1 % GRS E AV, Hi 1 300BE AT, USIZ20TH 5155 MTIOTIZHAE
L, 90T TA55 et L7, Fefaig kit LT, 60T T30 M NaxS0,0.2% % & 40.5% 7 Ut )L #kik
PCHRIEMEE L, HokEEL TR L,

3) BEMERRIEIE

F Uy NAOTAAENME CHEL, FERER - HFHNEEMESEXEEME, R+ ¥
JSAGEMEE FHFTR — 38 CiT 5720 T8 AN v OFEBHERF 2O T A P77 RIS A, Kk
M, WG, BEEORERE, AN, BEEONEFWIIOVWTEHEL,

3.1.2 #HRRUEE

¥ A G SOKE, BURHEE, BEOBRE, wAUK BEEONEWLLIIOVWTOREBNETH
MEET CHE L, ZO#R% Table 4 1T L7

Congo Red 2 UF Direct Sky Blue 6B 7 & DEHERHEH L DR T, AMHEEFEAROBHLHAL
ik gmEns, LaL, B EERL, E20BoRBYOBERIZALNDL LI,
REOEBEIETRE 7200, T2RBEAYEBINLWE EOHEN RO LN, 2.1T, B
PRI LT — A% L RBL, VX2 il LTRERRRTHL I L RO, TDIEIE, KR
MDA OHBIZIZ) 72 v B W EFRL T A EER LD,

R RAEHT VTR OMBE S RB Lz, £, BRI T - 2~ T n — 233 LT RE

Table 4. V¥4 H N OEHRERRVEEONEY OLEH
Dyeability of Structural Elements of Birch

44 Dye C. 1 Name Kk Y | EE OB + AL HENED

Y o Wood fiber Ray Vessel walt Perforation plate Vessel fillings
Direct dyes C. L 5 X x x x
Congo Red D. Red 28 . Black
Direct dyes C.L S X x X X
Direct Sky Biue 6B D. Blue 1
Acid dyes C. L o PN I ) X
Supranol Fast Scarlet FGN A. Red 111 + L >3, Orange
Acid dyes C. L o C o x
Suminol Fast Blue R A Blue 117 W%, Pale purple
Basic dyes C L O o @ ) )
Safranine OK 70 1 100 B. Red 2
Basic dyes C L ) o I « «
Methylene Blue FZ B. Blue 9

note) O FBAE Dyed, X ! B4R Not dyed.
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RRT, Jr=vd b T aHETHLIEZ2 ITHLDIIL, JOMPLEZ D E, Kl
213U OREEE, AELETNTIbr T 7oyl Ttsh, wFhol&oREIZS ) 7
BB LTV A LI ERLONRS, HEMRH (Methylene Blue) Tid, HASLRERR WV, &H
DHBOFBIIRFTH - 72

EAGOREEOHEDN D, FROEHEH LTV ALFERS YL L5 EE 700, ZRIINET
Bote UL, BRENFNFIFEORESE 2 H-T02ILEBELITH L,

SRR TONEL KA CEETHTHA I D, RHORERLENRE, MRENEIZ Y
BEANLEEL LN, WERIZLTY, b LRSS CaXnD b, HEEAORHESTLE
LA h, MOLSHhbhoERELE LD, L L, ZFHEOREENDTPTRSLFELLLDIT,
KREAEFASNDER L 2o T, AMGEROMIMEEAEE L2 &0 5,

3.2 mMHABCLIREN AOER

S TAMBERER IR L - CREHFER L Z L a0, FEMEIHETLIHEBHO—DL
LT, MAICAAAET 2B (44, 1983 (EK, 1983) OEBIEZ LN b, MG OHMHOF
TERATIEET S AT WA, SR, H50EHBHMEL SICECHFEL, FOGMEAH—THD
LEXRTWE, MBS OBRRIESTE(, NSRS ERBYRTI L FHRINL, T,
B OB OHIE I RFHEH OREOMES, FHEOHELTEZTLEIONL,

KEERIEY ¥4 7 SOEMERE L LT, SHEOBEETHELELTY, SUEROREZHED
PRTENFRYE L, AT TN OBBII OV T#ANT,

3.2.1 ¥ B

1) HEaXEAR g

MR R O EHE3 1 1ML L DR AL, Thbh, SREHRIFES0.6mm DT 51 75 2o
(20X50mm) T, ZeH32.1.1L L 6 ETH S,

2) b

DOED T HEEHOMULEE T, FEREREHARL.

a. RALHE

b. K (EER)

c. EKihH

d. X% 7 — i

e. n—~F i

f. 7 bl

g, Nl

h, TAI—L -~y (1 1) R
i 1% KBt b Adhi

SR SRR R FNFROBERICRIEL, RAGHSEEH LT, e L % 5 T TN
HH L 720 7275 L b (IR T THOR & T00MERIE L Tl L 72,
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3 % B

LR % 4T 5 72 BBIZ DV, 2.1 L 3NSIE A I & o TR H 1T 5 72

4) BeroiE

FetaEOHE L, 3.1.1.3) Tl BARERNERY LRt A5 L 2 aE0EE Il L » Tir- 72,

3.2.2 HRRUES

THHVLTE 3 47 o 7 HUBCE SRR oot L, AHEAE, BURHLEE, EFTIEELZ D W T OB EIRAE % BT
BT CHE%L

FOME, KEETOCTHORE L T 2MgE L, BUTHME, EEBRBEO R R 1L Table 5 &
(A S 8

INLORIZHOND LI, BEALOESG, ROUBHEREED) W EANRH LRI, B
&% Supranol Fast Scarlet (2 X » CHefa L 72850y, #HT-OMEN RSN, $hbh, KEAIFHK
Ml TEARLBE R EED Y LA, A8 - EAREE TN L2810, RLELDRE TS
0, HTHREEOBESALN, SRODOI LRSS, 7547 3IBO TN S O iz ]
ITHBRILTHITHLEHRTED,

DEE, MBS FILERE T2 L0 & B, AR L TOREHEOELIZOWTRI LT
P72, gefiid Congo Red THTV, ARIMMEE £ 268 & LT, FIMELEERIZBITDAE T KD 72,
HlE LM Ea AR CIT » 72, £ O# KT Table 71T,

FIZHONB LI, FRTOAKMEBTIRIZEALEORLIISR , RRBEEHRE DOBEAE120.6
EEBINE N5 DO T T AE MIZELARED S, $FIZ, TATI— L e N
BB AT, ARMICLBEONENRO SN, FOLOAaNENL Y KEL, AEH
LB AKELBEZ/R LA, ChLOMBERSEIDE I LT, Baks L TREENDE in L
THIENBRO LN, 1 BKBILF M) Y ATREFEIELAYD, BBV LT, RICikOR
Mool

3.3 FHBAOREER

CORMOGEEIZBWTIE, KRAOREBIZEET LTI, AMASEITRETLZENFEETHS,
FOLOIEEEEEARELT, WHMBTI TRETLIETHE, ZOIEIZLY, RHIRAD
HLEENMNG TS (GERRITEN, 1978) T &7%, 790, WRTAHIENTE S, AETIE, FEER
DEERE Ak, 1966 5 S1av, 1971 ; #iH, 1968) {20V THEET L 7RI W TREY,

K PERA~DO KEWROREE, —82I2, a) KO\ (WHIEE) (CEILT L0 — 4 > (MW 2

BEL, Bl BUTBETAN -2 ~iRET 5D, b) WESNA IS HBERN~IH, 2L T,

) HERLEE A ST B T/, HEICE D E, KM AOERL LOKBEROBEZFIIRD

GRfRwrm) 251 hh, #ANDLOREIHEROBESIIEECEDLNRT, ILEHOSEC
BESTHTHTHD (HEH1968), Akt & dbili B M ROHEMIZDWT, BEWO RIF L EHT
% % Cedar Brown KiEWRNREEXMAEL, BELZENHTOMFEEAMIL - TS, HHHD»LDREL
Btk (Fiff, 1966) £ LTWw5,
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Table 5.  BUFHHHEEOD Gt
Dyeability of rays
oL B (A7 Mo o f BOEMREHR
Direct dves Acid dyes Basic dyves
Solvents for R Redd Direct Sky Suminol F. Supranol F. Safranine Methylene
€ €
extraction o e Blue 6B Blue R Scarlet FGN OK 7:100 Blue FZ
Llk o & w oL+ mE v W |+ RER |+
Untreated Bluck Brown Purple Light reddish Dark red Navy blue
navy blue brown
2 X A 7 - ” + 2 + z + “ + P
Water
3| x s ” - ” + » + ” + ” + ”
Hot water
4 | A5 7 =N FaN z - ” + 7 + i + 2 + ”
MeOH : Red
S N—AEHL | oA e | - .t ’ + EB |+ s+ P
N-Hexane Reddish |
brown
6 7 & b VS 2 ” + “ + 5 + ” + ”
I Acetone
TNy paN g + o + 4 + » + P
Benzene
8 | 7T - AN - + P + P + FB + Y
N
EtOH: Reddish
Benzene (1 brown
2)
9 | 1% KHEkfL IS ” oM+ EEERM + WA + B +° e
2l RPN [ERY
1% Sodium Brownish Deep Dark Dark red Yielded
. hydroxide black Purplish reddish white
i Navy blue brown powder
Note) + i< 4eth s Huft BT PR i) —eeeifi g AL BRIIERE
Very good Good Poor No dyed but different hue

RERRIIBLT L, PEAROREIEESLAHH O2MEHT 2 & 51, Mgt OROm) 258t
IR AOREATEAT, BRI BT ROEEE GEHME) 26 0REIHO TE Y, §4b
b, AMEEICEILLTVA L — 2 > A HRE Lo debhid, S sy Mo~ ALK, 72
(XBEAL % U CRSET DS EAR T, MM BT IR E AR LTV B LI, EER e LTO
BEEA RO CEC, REFMELTVWDI LA ELHND, HREELOBEITELHILOBRT, 5
VIEARM OB OBET b ANEBEIZEAA L (Sau, 1971), @@L L ToBREE TR LT
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ZwbDEBbh L, AMOBERIEICE, RITAZOFHEBAEIFILL TWEA, IThho Bt
MR BTAHEEREN S RO Ll (JBH, 1983 ; b, 1980 ; 8, 1973 ; 11, 1982 ; Siav,
1971 ; B#h, 1976 ; LUAK, 1962), ILFEW OB S OGREROAM B~ DRERE % Figl7lIRT (&
KAF, 1982a, 1989a), BebMAEIE, FTFAMBROMRIMRIE CROE) STV A U2 b (

LERHLEE, SPERIMENEY) BET L. BEOBAIIIHBER T T - EEERICAD,
k@ﬁ%%i«ﬁA%ﬁ%ﬁof””%%T%o4%uﬁ¢&%%%ﬁofw”%%iéw—xy«&
BEY D, 10— A S HBEERNA YR THOT A TORET S, ThAaL S, 5 L), Ml
ORHN (WE@ELHEHE) 2»5RBPRET LS LEBOTLRV,

COLHIER (OK) BHIEERTRLABBTRET 2%, ERIITRDIE T H % MFskiEm ™
MHETERL, TN —X A THELLT#EO LB ETS L,

3.4 RBISEL RHOMNE

K FEBTLHEO—DEAMEROREETSH ), EHO—2EFRMETIT ) AMAL T TORE
Thb, BEOHETAMERELCEEANZTO(MHAM, TAME LTRATIEE, TOMEOL
BLME LT, ROZEFHITHNDE (A, 1984),

F—3ARBEATHL, AMOELESIABIIHHEVAAHIEET, BEHHOARBINLIVLDIEL,
ZOFMIIE Y, BRI TIEEMOMEREFBT I LRTER Y, -, BEME, MR

Table 6. EEHEDEEEDREE
Dyeability of vessel wall

oo B O OB B % H BEN%RH
Direct dyes Acid dyes Basic dyes
Solvents for Congo Red Direct Sky Suminol F. Supranol F. Safranine OK ; Methylene
extraction 8 Ble 6B Blue R Scarlet FGN 7:100 | Blue FZ
I + R #E [+ &+ K|+ Ko+ BbeR
Untreated Red ' Bluish white Blue Red Red Light blue
% 3 + S +° v |+ s+ » |+ ”
Water |
*
23 * + - LR v |+ |+ s+ ”
Hot water Pale blue
*
AY = + 7 | x w8 | + 7 |+ v |+ 7 L+ ”
Methanol Bluish w'hite
N—~FH + N - HH | +° 7 1+ v |+ v |+
N-hexane Pale blue
7 + v | x v+ s 0+ s |+ 7o+ ”
Acetone + % + 7 + g + ” + » + K
*
Ny + + HH |+ s oL+ o+ v |+
Benzene Bluish white
TAI-NIXyEL |+ = v |+ 7 4+ v |+ s [+ 4
Etanol: Benzene
(1:2)
1 %KEILF M) oa |+ v - +° v | = + v |+ EBAL
1% Sodium hydroxide Yielded white
powder
Note) + KR Ao ke R Rl d

Very good Good Poor No
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Table 7. FEA(ZIMHALER L 7= ¥ 4 5 »73% Congo Red THfa L7235 D E

Effects of extractions on color differences in Udaikamba wood dyed by Congo Red.

moH on s
Treatments AL da a Ak
1|x £ #= 0 0 0 0
Untreated
2| % X +0.22 —0.05 +0.52 0.6
Water
3| & K —1.40 —0.80 ~1.11 2.0
Hot water
4| x5 /=0 —2.07 +0.24 +0.47 2.1
Methanol
5 | N=—~F > —2.30 +0.46 +0.45 2.4
N-hexane
6|7t k> +1.50 +0.32 —0.86 1.8
Acetone
TN —1.49 —0.02 +0.31 1.5
Benzene
8 | THhI—N I NVES
(1:2) —3.02 +2.13 +0.54 3.7
Ethanol: Benzene(1 : 2)
9 | 1%KEEILF )7L —0.74 —7.85 —2.70 8.3
1% NaOH
T2, B-BETH LM ELMEIITEO—F L, RICEHEOLHEL R TRBT5H
B LV, 2B, BEHOKHITENETABL VR THL D LHLETHD,
B, AHABANORBORERS, H—TRIFCHE I EDLETHD, AHNBOREEFT)
Baid, MIICE—ItRET D2 LM AN TH L, Tabh, EHHTHLAME, 20MME

THRENERDBEB L OBWETRIT IR S 2w,

FFHFRDOKMNEA~ORERIBHEI L - TRE S, MFEMRUONT 7 22 —F 2 7EHORER
BRI OVWTHIRELERE»SRANDL L, LEOKEVHHE, BHEKTOLVEEIZEERARDOLDD
SWEFDSRO LN, FO— ARIMERS RNV — A FEs L JRE, 1968 ; #1h, 1982), 7B
LESSVWTERBEFHEL CVAIENEZOND, FHEILCBETLHIMHHEITL, FEAKRMEL
THEbIRLI LIk 5,
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Il
]

*1

et K
Dye aqueous solution Vessel
*1 * i B Fiber %3 1=
HEE Fiber memerme—e W
f
. . BT
ATV (R RaAE 0] Ray

Cross section

He WP

Longitudinal section

HiHE Fiber

HAREME Cell wall

BEIL Pit

BT

Cross  section

Axial parenchyma

HERTE (47 F)

Cross section (Shinanoki)

Fig. 17 #RbKIEEOAMNEB~OREREH (LS

Schematic model for the permeation of dye solution into hard wood.
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Table 8 & Table 917, WAKFDLBMEND "KM OEEN" L SEHOBREE L KT H7-0IR L,
K OREN OL VL0, FRORBIESBITRECH 70, - T, fEBAMOBEIZY 5
T, 2O "KBOREN 2BEITEIENTELTHA ), 2770, EBOREIIH - T, £
HEGSFL KR (BOEME IR (2 S TREG 5 T a4 Cedar Brown 612500 KiF#) DR BN TH~NS
SR L7, FONEIZOWTIZ4 ] 1) bISET .

3.5 & &

DA I L ST o Fo R R S, RN, WCHEEYH (Congo Red, Direct Sky Blue 6B), #
P48} (Suminol Fast Scarlet FGN), ¥k (Safranine OK 70 © 100, Methylene Blue FZ) DU
NOFFRTL L FEBL,

OGS HUAR I e O EVEGR, MR OVTRE L RE LT 5 2288, BEE$HE O Direct Sky
Blue 6B TIXANRTH Y, Congo Red TIXE L HE 7,

HEORRILWEBORFCL, FOINLTVHEEE, ST VBEEFH -1,

Db, BEEEOEILN, FORITHENSLZ LN R -7, ZDI EDs, AL
DYARPLIIERE S OB FHELEEV S LD EZ LD, A2 OEBREIIBNT, U
S DRABD R TR D o LPERFHI L 2B E RO B R AL &, KT (RETEMR),
WFRERE, F ARG EDREANT, Zhsd) 72 8il8td 0 (FE, 1979) L2hTwdd
DTH o7z F/o, EECHEBGCES TR LR, Vo rBildgh o7

YA SO GRERBIT A N L oL ot oo ow T, RLBOEREH
Dy bu—L b LSS, SHMBREOMICEKEREVE o, 8L, EEWMEE (Suminol
Fast Scarlet FGN) [Z X 2BV Tid, A% ) — L POREEELETET, ROABOBE LY
b, Fetton brashi, ZAGE, MEESTERANTONPREIFE 2o /270002, 3
BUARMLELZLDEELZLND, A% /= LERETN - NUHfT 52 6T, BENEYDL O %
RREPHRESND I LIZL D, FEEORLEL Huiishi,

FHPKBROR B, MBERE (20K 25EHNA~ORESEERTH Y, HRITEEUE
BT 7 5 OFEE IS THEh o 72,

R (CHE L AMOREE LT, LAESELWI L, 280 BTHE I E, EHII3RMOHE
BRI R S CiiE T 52 L DT EDMEE TV DI & R LERIEE LI,
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Table 8. /X377 =2 —F =7 EMORHEREN
Permeability of dyes into Papua New-Guinia wood
- R DBREN e
L # Species Permeability of dyes AH oK
* % - & % ¥ H K Permeability
Scientific name Common  name dyes: dyes: of wood
Alizarine Cedar
Brilliant Brown
Sky Blue R 61250 (FBy])
182% (FBy)
Alstonia scholaris FLARZT Cheese wood O~ © O
Canarium indicum HF) A Ma-kerm O © O
Terminalia calamansanai fro— Yellow O © @]
F—=3F07T terminalia
Terminalia solomonests : Ly F79% - Redbrown X (] O
F—3IFU7T terminalia
Octomeles sumatrana )4 Erima X @] O
Elacocarpus sphaericus s K> Quandong X X X X X
Calophyllum vexans b2 A= R PN Calophyllum X X X X X
Cryptocarya massoy VAT Massoy @] ®] (@]
Intsia bijuga v435 Kwila O o X X
Dwsoxylum
gaudichaudianum A0y X Dysox © (@] ©
Antianis tosicaria T7y¥T7YA  Antiaris © O @}
Artocarpus incisus TV MA TR Kapiak X © ©
Eucalyptus deglupte HALL Kamerere XX x X
Eucalyptus deglupta HALL Kamerere x O X
Syzygium sp. v F—F =L Jaman X X X X X
Anthocephalus cadamba 575 Kelampjan Q~0 © (@)
Euodia elleryana IHRIT Evodia O © ]
Pomelia Pinnata A Taun X X X X X X
Pomelia Pinnata EAr Ve Taun XX O~X X
Planchonella thrysoidea 7% %347 Planchonella O~ ] ©
Atlanthus peekeiii F74 kY2 White siris © (] ©
Note) * 1 :Q:HHIIL{(RETE,
BN E TRl & TERGTY - I2EBT 5.
Excellent.
Equally dyed both surface and interior.
ST ) _
FHEELELEHATAHNEE TEE LTV, RELVNEOHPRETHS
Good.
Interior color is paler than surface color.
X RENRBTHD,
(DHEREDREERFTH L0, NMIRFEETFH 5L,
Poor
Interior color is different from surface.
O~ X I D
Intermediate
* 2 0 R OIRENT K TEASEEE RERBIBEE, 1982)

“Permeability of wood"” is permeability of water into wood (Editted by Forestry and Forest Products
Research Institute 1982)



Table 9.

A ORAEEE (KA

MM ORBHREN

Permeability of dyes into tropical woods

£ i
Wood Species

HeRHR A

Permeability of dyes

Scientific name

- & %

Common name

go#
Alizarine
Brilliant Sky
Blue R 182 %

Spondias sp.
Alstonta sp.

Dyera sp.

Agathis sp.
Canarium sp.
Terminalia sp.
Octomeles sumatrana
Dipterocarpus sp.
Dipterocarpus sp.
Dryobalanops sp.

Shorea negrosensts

Shovea (Rubroshorea) sp.

Shorea (Richelioides) sp.

Shovea (Shorea) sp.

Notnofagus sp.
Homalium foelidum
Gonystylus bancanus
Calophyllum sp.
Cratoxylon arborescens
Litsea sp.

FEucalypius deglupta
Anthocephalus cadamba
Pomelia Pinnata
Planchonella sp.
Pterocymbium beccarit
Celtis sp.

Tectona grandis

ARSIV T A
S S Ny
Talhr

THF A

AL

y—3+U7T
Iz
TE R~
oA
H T =N
Lok
FA4AMLy F A7

AT F

77y

41—
N FTA
INT Ty

Za—Y—=7 s F

L AriNg

T FarT
TN A
+ILF A
F—v

A

E—F

Cheesewood
Djelutong
Agathis
Ma-kerm
Terminalia
Erima

Apitong
Keruing
Kapur

Red lauan
Light Red meranti
Yellow meranti
Bangkirai
Balau

New Zealand Beech
Malas

Ramin
Calophyllum
Geronggang
Litsea
Kamerere

Djabon

: Taun

. Planchonelia

Amberot

Celtis

" Teak

O
X X ox X ; O 000 O0O0

O X X X X 0 0 O x x X %
X

O
! © O O
X

x

Note) Table 8 &n] 10
refer to Table 8.
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4 KHMRAZFHROREM

HHEH O, FREFROBEO /D ICHRENRT, HHINTEZ (UK, 1969 ; VICKERSTAFE,
1954). RMEEOREIE, AMBICES B 2EEI v 72000, SR O Y25 Kbz
BUZCRHEEIRLTHERIL T b, 2080, AMNBE THINIET 28 THL Z EATET
b, LhL, KMRAOEHORE, LHOBECELTEML 2 TRV, ZODIRMTIE, 2
NOEDOZEFWELPITHANT, EMRHOEE, T T ORMABA~ORE L I8, GO
BB ORE, FEHEEROBREREIIOWTIIZE L7, ZROOBEIZIDOWTENRD, 12770, AM
FEMGR O E O TR OEAKR, 1982a) D78,

4.1 REMEHORT

RN E CH- 1Tt 5100E, RMMHE CRETAHEFOREVLETSH L, (LM ECr S
TNLGHREDETEETHIE, REOEKETHLA L IREREOEDIIH, #, 4 o &Hie
DEOERLLETH L, BlIZE, BREAMBARGERTHL Y — ¥ —FOfHE, £, #
ROV Yy (h—F € 7)), 8, Ly, HFLEEOMPETIN TS (JEAH, 1971b, 1986),

AL TIERMNEA~ORF KGR OB EVE L AR OFEH L OBRY AL 720, B (AN,
1982a) 122-0&, ARMELEMAHOBELII, SHEEMEH O RMMBA~OREPIZ D W~

4.1.1 % B

AEBTIXSF /%, TFAH 285 NOFYOREBUIST AN~ GRL BN Y, Bk
Lo THRE L. EBIEIUTOMDOEER 7V — 7150 T - 72,

EERA D “EEHEEH TR, HEXOWHL LB THVER,
EBB D “SREIERE SR, HERAHOBERR" T H VKR,
EERC | SEMERH H VKR

HERD | AR LR 7o,

1) fitasr

a. K #

HEHI L+ F (BE0.75m), 754 H /35 E20.7m), ~IFY (FE0.7m) NDRAF{ A FH
BT, IO EEEEHKERDOEESERERFOEMNTH S I & v HETH (4.1.1 b M) Db
DTH B, T I3E40mm X HES0m TdHh 5o

b. ALK B O AP A OBE DR

A PEEEITHIHEIE, TSI, HRT L HRSRAIAEROBRETRLEE YR OAM TH L &
W HEBRPLETH L, TOHEE RELFNERTIT ) . T OFBERFHIIL, Cedar Brown 61250 (FBy)
L, BEERKEROBENE, RAERERTECREL, 20ORBRETHE O, R
FHREEROHMOBAEEHLT, HiEZROLBY) ThHd. Figl8O AT v L AHORBEHEDIC
Cedar Brown 612509 1 % KiFE#500m! % Adr, ZAUIZaK 3 8{4E (40mm X 50mm < 0.7~0.75mm O HAR T
6K ity b LTRIELL, REOREZ20CH 590C £ TH254T Ly &4, 90T T45%H



At O Rt Bt CEAKS) 99—

gee Lo 2 0B AKRTARIEL, EBEIL TS, NTH v ¥ — TFiglimd L 5128 Hmizyy,
P OIEIZOY D I BU A REEREY L — X, 7 3HBMETHL. N ETERABL T
AU, LR KGR O BRI E HT AN TH H & L 72. BT Cedar Brown 61250 % A 728
i, FET A NCHA OBIEE JUAHTROTIRHTH 722 8, HNORGRHOI-OTHE, Hin
DRSO AR A DB, BRI TRC L RIS 2 s0E T AR b T, Z0OH
I EL NS TH D, (o T, RAGRFHIHENE D EEERE L GEL Ty 5,
c. % ¥
BRI L A0 T D WIS D EEDIIS L OB T, Yo bilBWw A BB EERL,
1 KBRS LTABEZODER
(1) EERAOGFH | SIS RS, (LPEEArH S 4 L 0581 CHIRGHRILFHER,
19701,
(2) CEBEB OGRS O Y #3356
(3) B C U | s S Y F 89
{(4) EERD DY | T ARTE R 8AE,
2) Btk
KERA LEERD - ORE 2 E 1L
L, &4Fo 1 % KiEH200ml pIZBE L7, B

T A 20T 682549 CRIR L, 95C T459 MG E
L7, #RIEmAT2oEKEL, EE L Ty
18mm Lo mpit L2bokHLRAF L ART,

1Hhmm

——— 105mm ————

£
E B 17T
= Axial direction
1 50mm
1§
) |
100mm ——=—57 " | N
[’ T —
30 | So s
mm | ~ FN
> L N | Thickness
| —— < ol SNl === 07~0.75mm
Z = ot mm | // \’\:
e o= = / ~.
e | ~
L N
Fig. 19 MMt oRMNB~0OEL ¥
HES % 720 Dl BH MO YIT /5
Fig. 18 AT L ABRORANE & g it
Vessel and sample holder for dyeing Cutting diagram for the valuation of acid dve

treatment. permeability into wood
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ERAMPIZERE L7 EBB L CUEEEHO 1 %KBHS00MIZSF /7 F, 2F4H 025 NIF)
DELHTOR 6T 1ML LTRELL, RBEEIEBRALFLTHS,

3) BEOKBEDOARMAT~DEEDHE

Db OEEFHOBEERUL, REHELH v ¥ — (i) TWH, REYHEEOE SH0.7m DY)
DOEFICBITARERBELISEONL —RT, FTLEICE L CHEME TR~
EEOBREROBEREIFig20lTR Lz, Thbb, FERESERNT T TEKE & IZIZRET,
R LAY, “BEVPEFICAY L LTORTRL, BRPEH T CRmE & W UaMicg
BENTV5ED, NHOAPERL VIREEELLEEY “"BENFY” & LTOMTR L, “BE&EN
TR OBEEXEITRLT, 3612, ROZ20KEIIFIT, 20—, REAOHRMBIHAETTH
LNBITREEOBITHHHHE, “HFH L, ARTTREL TV EIERE L NHOBIRL LH5E,
ZHBREOOARORE LAY —THLEBEETH L,

4.1.2 BRRUEE

1) FHEKBEORM A ~DERE

EERANHERD  TOEEKKBRORMATF~OREZRE, REFLHRTIICLTREL,
Table 10/27R L 720 SR KBHUIIE £0.7om QB OBETH, MEHEE, TobbROED L EI
A HE~NEET 5o

O FFILI(BRET S,
] ISR £ R B ik

Excellent.
surface and interior are egually dyed

O BRET A
KEQEF UBHTRHAT T TRELT
VBN, RELYNBOHFRETH S,
Good.
Interior color is paler than surface color.

X IREFTFRTH D,
(1) REORMBERFTH LA, WEIZER
REHTVH L.

Poor.

n Interior color is different from surface.

X REFARTH 5,
(2) W E THAL TV BY, FKilis N
DEHNRLED,
R RRR S Poor.
Undyed parts remain inside.
X BEVARTHD,
(3) £ifi b N L REDPAY—TH 5,

BT S Poor.

Thickness I A/ XS A te::&;ua! dyeing both on surface and in in

0.70—0.75mm
Fig. 20  AMWIH~OBMEGH OREVEOHE L

Criteria of acid dye permeability into wood.




KA OFALEE () — 31 —
Table 10. FEVEZR O KM NE~ORBEOHRE (FEAKA 1982a)
Permeability of acid dyes into wood interior
No. C. 1. Name® C.1. No? g # % #iE  Species
Name of dye
PV e B PAUE b))
Shina- 4 » 2% | Hari-
noki Udai- giri
kamba
1| Acid Yellow 9 13015 Special Yellow { Acilan Yellow) (© © @)
2 | Acid Yellow 49 13015 Aminy! Yellow E 3 GL © © ©
3| Acid Yellow 23 19140 Kayaku Tartrazine conc. (@] © x
4 | Acid Yellow 23 19140 Special Yellow GGH © O (@)
5 | Acid Orange 7 15510 Kayaku Acid Orange I (@] (@) ©
6 | Acid Orange 10 16230 Solar Light Orange GX © (@) ©
7 1 Acid Orange 10 16230 Special Orange GX {Acilan Orange GX} © (@) Q
8 | Acid Orange 19 14690 Supramin Red GG O X O
9 | Acid Orange 56 22895 Supranol Orange G X X X
10 | Acid Red 6 14680 ' Supramin Red B-NG O O O
11} Acid Red 37 17045 Kayacyl Rubinol 3GS © (@) ©
12 Acid Red 42 17070 Supracen Red B © X O
© 13 | Acid Red 73 27290 Special Croceine MOO © © ©
14 | Acid Red 265 18129 Kayaku Acid Brilliant Red BL Q Q ©
15 | Acid Violet 34 61710 Anthraquinone Violet 1149 © C X
61800
16 | Acid Blue 27 61530 Acilan Astrol B 200% (@) © ©
17 | Acid Blue 45 63010 Mitusi Alizarine Saphirol B Q Q (@]
18 | Acid Blue 62 62045 Alizarin Brilliant Sky Blue R 182% © @) ]
19 | Acid Black 1 20470 Acid Blue Black 10B © O ©
.
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Table 10, (-2 % )(Continued)

20 | Acid Black 1 20470 Special Black 10BH 125% © [ ©
421 BC TR SR Mixed dyes Cedar Brown 61250 © @ ©
22 | BCGMetEdHE Mixed dyes Cedar Brown A 1312N © © @)
23 | ALGEETESSEE  Mixed dyes Nut Brown KDN © ) ©
24 | LG MEMESHEE  Mixed dyes Mahogany Brown R 131212 ) © @] © )
25 | AT BEVEQFE  Mixed dyes Video Black M . © (o) o

Note)'1. 1 % BB AKEHIC KB 23T L, 20CH 592057 TIOCIZ L, 90T TASTHIGLAL, Wik T 2 R, #*
BMUTER L2, ABoKEX D U£5) 0.7-0.75%40X50mm, &4F 6 BUZHRE00ml, HEHO W
FEAEIT DV TIEFig 205 BB S /oy,

The dveing condition is : samples in a 1 % aqueous solution of a dye are raised from 20T to 90T in
temperature and are kept for 45 minutes at 90°C. They are then washed in running water for 2 minutes and

dried in forced air.
Sample size: 40X50X0.7—0.75 mm, 500 ml dye solution for 6 samples.
Evaluation of permeability: refer to Fig. 20.
*2. C. L: Color Index.

SHEOMRM I, RERRKEROR BB ENIICAT A EPRESNTTHERTH L, L L
L F ) FOBREWAET LI, MBI T LR KEROREMER, B X - TOR, O, XH
TRENAEHI, BT

Fig 1712 G B KB RO ARM P~ DR ERBR 2R L2258, MECBl, B/l EOEOHAIE 0T
HHOIH LT, EHOKES I OHBETHE, o T, RMOILIFHOBEBIINL, HirkX
EXAFLTVLICL Db, I L W EBHICHEYH D, TR EHOLFEREOHEIZ L -
CTARMEDBMALGRLY, RHOBROEEDRIAEDLLLDLEZLOND, bbb, BAHD
KEVEBAICIE, BIRMRETECREI L, AMOKREZ T EH#E L TRMPMICZRELZ . -
T, A+ B BINBE OB S, AMEEEARBNBORFESIIHEEELSELLNEEZS
b,

PR OBBEO R E BB OKNE S, RULEEE & ORIV TR, RERKED S 621
FTHIERTEL DT, DD, RHOBREME, BNE - THEH D Colour Index No. A LT
HARNOBEIZER L T -7, BlAIE Table L0OGHEFHAT6 & 7 DL HIZ, ClL Name 7% Acid
Orange 10 & Wi J5 251 U & 10 I3 AM B~ DR B EFH LT - 720 Z iRt o b0 U
THLNOYUKEEZ BND, 070, EBRIHT H48HE, ClNo.—2h b 1 HOFEHZELSDE
EHIE L7, LA L, B9k e LT, CLAcid Yellow 23, (C.LNo. 19140) O#&ITid, Rmil L - Tk
BHARL - T/ JTHIE A ORREMPOECIZELEDEEZHIL,



R

IBEFHT PR HEBROM 6,

AR DRt (AR )

Flé L TP ER TV B 720, BHIHLY LT,

SRS RF OB, Table 1HIAT X 912,
N /E”m “ ’\
Mo snli. 2 F 2%, 954 H 0N,

FLIED

EION

7za b 2 FTIRIOMAQHITI2ZAE SO

S
Ykl Table 1112053 X 9 12,
LTWwA72HTHSH . BAGFHDEHI,

5Tk

mes

SRR R ERTH D

FRIBENAPRETH 72,

HAEMAR L &

RO TH -T2,

Y F AL H N

HEBRRENDPRY TH -7,
B ORM~OEFRRAOESHFRL2L L, 15

LAL, —#RICEHERS

NYFNIIBWTIERENOHEE IO
#M”mmﬂumMﬁ&usﬁfOf%o

NYFYDS

ZHIFIRERO R LR F RS

D BEBELEDL S TL D ZOME, 702 FFLDOLIIIRMNITHEETEZTBENNH 5,
PE- T, EBIIRETHE SITEEHOTEIIEELTHR) CEPRUE LD, 2OREDOEHOES
i, BEREOREM U GhEL LN ETH S,
Table 11.  MEPERHIIIMED R ENE
e — . : :
! . f LB %
Type of dyes A B ¢ D Total
Eﬁg“"?@*: ;‘/_— vy @l 7 M L] @l 7 i vy A < Ly = | N Ly ZRP RV
Species | T % Fely (T E|SFE|) _(FE|YElY | FE|SET “f% FEl
PRI s glr Bl El 2 EIMSIFE B M S ¥E| 7 El1S|FE| 2 B3| FE
= «© = = = 4 < : 50 @ = &
AURL P S Fe|HEI)EFe|l | E|FE I AFIYST I FeiABIYEIFE| AT
Be¥t DEGENE = .= = = -] = =, = 3 Z .3 = ) <
mﬂiﬁiﬁ(%é**ﬂ{) 77} o~ jost 7] /\._._‘ o) 72} = o) 73] }{._/ = 72} 1{—) ==}
Evalution of
dves permeabihty
(@] 30 12 16 14 1 1, 10, 0 0 6 4 4 60 17 21
%) ‘ BL] (9] ay
| |
_ - ‘ I
12 11 8 1 n 6 12 3 3 0 2 2. 28 23 19
(%) ! | (15) | (2)) (11
X 19 ‘ 38 37 15 25 26 67 86 86 2 2 21103 | 151 | 151
(%) ‘ i i B4 | 7| (79
- _—
= H 61 33 89 8 191
Total
Note) *'A 1 ZEEHEEHE LR X OW S 2 R BT R H O EEIILETS,
A 1 Chemical structure of dyes are known, Metal com- WM TRl & I3IFRETY -l BT 5,
plex dyes are excepted. Excellent.
B EEHEEEH LR BEAONH L B Equally dved both surface and interior.
B! Chemical structure of dyes are unknown, Metal com- | iET 5,
plex dyes are excepted. Hifm s U BHTAMAREI CREL TS
C! ShEERH A, KL Y NSO HARBTH D
C . Metal complex dyes. Good.
D SR Interior color is rather paler than surface color.
D! Mixed dyes. LERENARTH .
*2 L4 2 % Tilia Japonica Simk O KEOG I AL TH DD, NI RSB
Shinanoki - ” BB L,
Y ¥ A 3 L Betula maximowtidziana Regel Poor.
Udaikanba 2 Interior color is different from surface.
231 XD Kabpanax picutus Nakai

Harigiri & “
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2) BEIZLREROHE

DHEIZBWT, F—HHETH > TOERIIL o TAHARNOBRERITEVYSH L LYTD o7,
B, BUEBRRRESS, B TIHBIILVREENREIIEF AL L L o7, B,
Table 100 No.12® Supracen Red BOFERIZ T >/ F (©), v ¥4 H o3 (X)), NIFY (O) TH
Y, No.15® Anthraquinone Violet 1149D#ERIZ T+ /7 F (O), w54 H 2 (O), ~IF) (X)
ol TDEHIE, DEAH I NIRBRELZVERL ST, NI FTIIZTRELZVERD
BBo LL, 7F¥AH N FLEN)FYVIIRETHEEE, > FH /X RET S,

ZNEI, F—EBTOHHREICL > TRERFREZ o7z, ThiE, REHERE 25 ZHABOEOK
B, BIBCELOOKESRBLED, ATEROBEDEV L, MRS L 200 L &
D, KM OREHOEAOEI L 56D EEDNS, '

HO -(;——T‘IJ O‘SOsNa
NaOgS—O‘-N=N—O'NH2 NaO3S-O-N=N’C‘C‘N

]
~S03Na COONa
1. Cl Acid Yeliw 9 CI 13015 ‘ 2. CL Acid Yellw 23 C.I 19140

HO
" O
NaO3S —O‘N=N NaO3$

SOaNa
3. ClI Acid Orange 7 Cl. 15510 4. C.I Acid Orange 10 C.I. 16230
SO3Na HzN HO
CH3'COHN-O-N=N O‘NZN-O'N=N
HO NaQsS
SOsNa SOaNa
5. C.I Acid Red 37 C.1. 17045 6. C.I Acid Red 73 C.I. 27290
CH HO O NH:
*  HO NH-0s8 -O—cm NaOsS
N=N
S03Na
NaOsS SO3Na HN O OH
7. C.L Acid Red 265 ClI. 18129 8. C.I Acid Blue 45 C.L 63010
O NH'CH:; O NHZ
SQOsNa
O NH CHs ~ CHy~-CHz
O NH-CH CH:
NaQsS ~ CH,~ CH:~
9. ClI. Acid Blue 27 C.I. 61530 10. C. Acid Blue 62 C.I 62045

Fig. 21 “SEEICL (RET D" FH DMK

Structural fomulae of excellent permeable dyes for wood.
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A OREHEE (EAA)

BB O R B gk B
B, AMAROREROFFMHIICSE LT, Table 11IZ/R LAY, “BEVFEFICAT %
OO ZAHII91E R, ¥ F /7 FT60H (31%), 9 ¥4 A 3TLHE (9%), I F) T2 (11%)

9,

3L L IZOMOGEEHIISE (5%) DA TH -7,

BEMOEFEIIEVWEBEERALIRVTY, >+ FTYO%, 954 H 0 5T17%, v F1)T2%
LR, AMICEETABBEHOBEL NI LG ot L L, —REIZBiRE, dm i
MOER L EOZEOERT, BEREOERIILREDLS,

Table 12.
Permeability of acid dyes (type A) into wood and their structural formulae.

FRME B OARM ~DREN &AL EREER

B

AR
% | C. L Name B % #&M | £ | C L Name ¥ 7 BEH
& | (C.1 No) it % # & K Per- B | (C. L No) ft % W & R Per-
No. meability [No. meability
Name of dyes and the formulae 7 ; 'U‘ Name of dyes and the formulae ; Z 'U‘
aEars AR
lniu |y
'/) //\
¢lzle AHE
Acid Kayaku Acid Orange I[ 0|00 Acid Supracen Red B ©|x|O
Orange 7 Solar Orange 0|0 Red 42
HN
HO
9 22 Orsop s
NaOss. -N=N-
C 8 dﬂi E
(15510) (17070) N
Acid Solar Light Orange GX 0|00 Acid Supramin Bordeaux B X | x|
Orange 10 | Special Orange GX [el[e]lle) Violet 11 o
JaNa
HO, H
10 ON“N 36 H:N-Q—N=N
NaOsS: §0» Hi
(16230) SO (17060) CoHeR
Acid Kayacyl Rubinol 3GS ©|0|0 Acid Acid Nylon Fast Orange GL XX | X
Red 37 Orange 41
SOuN H,N HO,
21 CH,- COHN NN 14 H.C-Q—N=N
Hi O—NHO.S
(17045) o (16015) W
Acid Special Crocein MOQ 0|00 Acid Supranol Fast Black VLG XX |
Red 73 Black 26
Hi Na0sS, H
23 N=N N 60 NB—O»N=N N=
om0 o
(27290) sor (27070) S0t
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REPEROFH O R P D5
TN

BARE

SR OREN &AL
AERIMEH L CEHORERDORG LILFAEE L DBRICOVWT, HTOEEET -/, 3LHI,

AR S

M OEBHE (Table 10) 225,

3675

SEREOBRHOVTRIZY “REMDIE
(©) LFHLRYF, 2050 0BAOKERE & HIFTFig 2UIMT, DWW TEREH

ORI ATE U P O T L 72, Table 12~16127¢, EOLMICEEMHOAY LD, £
BUZARDIDERHITTIHE L G FOXE XL FEHE L ZESR L OBRRIIBDO THEET,

Fig. 21& Table 12~1605, HfilZi34E

e

(SR}

Table 13.

HARFITE,

BEVEREL O R~ DB ENE S LA

A EEAHT LG TEL D070 LA L, Table 12~160D%;
BRENKEICHTFEIKREVIDIIE, BE

EWATTR & 2 B E D /2,

Permeability of acid dyes (type B) into wood and their structural formulae.

0w (O 00)

C. 1. Name \

E & H % wiEM | £ | C 1 Name [ A A
B | (C.L No.) it % B & R Per- £ | (C.1.No) ft % ® & K Per-
| meability meability
No. Name of dyes and the formulae - No. Name of dyes and the formulae — -
anr el
st # AREE;
s ||
Zi15|E Z1Z|F
Acid Diacid Supra Red 3B O1C|O Acid Supranol Brilliant Red B 167% [O|X | X
Red 35 Red 133
20 u:_n MO NH-CO-CH, 25 8N‘O°—< Vnan, of" ""AOC—O
(18065) Naos SOMNi (17995) e
Acid Kayaku Acid Brilliant Red BL 0|00 Acid Suminol Milling Brilliant Red B [©|X | X
Red 265 Red 249 conc. Oj—1x
Supranol Brill. Red BB
OC_,:‘N o m«o.s-O—cu.
32
34 NaOS SO,Na
33 weane 19 Nn~o;-o_cu,
N ?;m,s i :‘l SO\Ka
(18129) {18134) g
Acid Diacid Fast Red 6B 0|00 Acid Supramin Red GG Ox|Q
Violet 7 Orange 19
35 cH.CO-HN-O—N-N HQ NH-COCK. 12 ch—n-n\iSo
. o
{18055) o " (14690) o~
Acid Acid Blue Black 10B (2) ©|C|0 Acid Acid Nylon Fast Dark Blue B X | X | %
Black 1 Acid Blue Black 10B 125%(7) |O|O]|X Blue 29
Special Black 10BH 125% 0|00
57
o8 43| (20460) OM
59 M"O‘ rﬁ"'"o ho.smso Na
HaG,S
(20470) L
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4.2 RHEZTFORMERADRE LHH

A ORI ERHERAHERT I CRE L, MAOMRIZEINE ShTiThh b, J0%B4E, 8
EEEANIEEECEE L CO TS B S AN S & OBMIATRE DG, BES T A5RIRNC
RHEEMIZMAD ) LI END7:010, KMARE TRESRL LV, KR TR, ZORBKRGEE
DIREG, Thbh, FEGTAAMEEIINRS Sh, BEOIIKMATIIRETL LI HEZES
BB IO HEEE T 72,

B, KMPAORFHEROIZEIL, BESEFRITLTRIEL, Z0%, B THHR 4 CHE

LTREDITHONLBRGEZON L. T018, TOHLHBROHEICEL TH#ANL,
421 £ B

(1) RMEHEAOERI;[- O & FHEDEE
(2)  EERERMA~ORE O

‘:OV\’CT}’J 7’:0

Table 14, MEMEHOARM ~DREN &L FHEX

Permeability of acid dyes (type C) into wood and their structural formulae.

s (800

! I .. N ; | a1
# | C [ Name B & BB £ | C L Name B % REN
B2 | (C.L No) ft ¥ ® & K Per- B | (C.1 No.) ft % % & K Per-
meability meability
. T 1
No. Name of dves and the formulae ke i '; TN(L Name of dyes and the formulae 4 ; "J‘
AERE: IAESE:
Ay Flply
7 %
€5 F 2IZI|F
A =lz|”
Acid Palatine Fast Blue GGN QOO Acid Palatine Fast Pink BN Ol X%
Biue 158 Red 186
SO
H OH Ho_c_,.;_o
50 0,8 —_ o 31 Na0,5 N-N’c‘("
&,
(14880) L (18810)

Table 15. MEMEEHOAM~DRENE L ILFEHEENX

Permeability of acid dyes (type D) into wood and their structural formulae.
NeN
o (8 8 )

Acid Amaranth F O L Acid [ Aizen Brilliant Scarlet 3RH X
Red 27 | Red 18
HO SO.N3 HO
19 n.o.58m=u~8 18 N.o.s~8»n-n8
NaQ,$.
S0.Na SONs
(16185) | (16255) t ‘ :
1 L
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1

a.

KR ST S

BB
EO !

53675

PFIER, YA H LN, NIFNVDRS A A FER (HX0.65~0.75mm)

b.

e

#

Table 17, 18IZ/R L7- kb2 FhFHER L7,

Table 16.

B SR DRI A DR EN &AL R

Permeability of acid dyes (type E) into wood and their structural formulae.

e (OGD)

% | C. L Name ¥ 8 % &M | £ | C L Name B & RiEH
8 | (C.1 No) ft % # & KX Per- B | (C.1 No) ft % #® & K Per-
meability meability
No. Name of dyes and the formulae No. Name of dyes and the formulae
AR Y ”
+ 7|y + Z‘ ]
A F AR EES
LA ERR) Fral
2R R ] wl=|=
Acid Acilan Astrol B 200% ©|0|0 Acid Kayacyl Blue BR O|x|O
Biue 27 Blue 41
O NH-CH. Q NN,
SOyt
42 C(:I> 45 O?(J)’
O NN 11N NH.
MO.SO—( -O—sl-hco c
(61530) (62130)
Acid Kayanol Blue N2G OO0 Acid Diacid Alizarin Q% |0
Blue 40 Blue 23 Light Blue 4GL 200%
o NN, [+] N“.SON
u e 0 s L™
o NIl—O—NK-COCII. ,ﬂm‘:‘ ] N"-—O—‘NN COCH,
(62125) (61125)
Acid Alizarin Brilliant 0|00 Acid Alizarin Cyanine Green GWA O xIx
Blue 62 Sky Blue R 182% Green 44
Ha0S
HHy=Cl,
" a N"'so.m 56 ° N“—C‘:En.—cn.’c"'
; N}(—(‘::'.{"\’Cll. | ﬁ”'_c“\'cu.
cH—cHy Lit,—cHy
NeGS
(62045) (61590)
Acid Alizarin Cyanine Green 5G 000 Acid Suminol Milling Green G O x|x
Green 41 Green 27
HeQ,S Ni0,5
no Q0 NI CH, o NIt CuH,
56 54
HO O HIL CIl, Q0 HNH Tl
HaOS Nios
(62520) (61580)
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2) EBHE

a. KMEE~OGF 1 OWE L FRORE

Table 17123 L7z s HEORF O K 1 %KEW (72721, Lanafast Brill. Blue BS 30.67%, Supra-
mine Bordeaux B {2 1 % DIFH120.25%) # AL T, L F /%, ¥ 14h03 NUFIEEEL, &
WRETLICHBIKRE 1A LTESEZAEL, Mt L7, EAUIRI0XHE100m TH b, FEHHEIZ
BT, ERA590C T TR0 TR 82, 90T T4 L7, REEREEREORT %K
Y E, BELCAAEL KD, DEIL, XBL CEEE, SHCWEIL, 4.10Fig 20k W%
TRERKELHRN,

b. @& KERM DGR O

SFIF, IFAH LN, NIFEYEZIHTOOIHOER (4 X6 X#K0.7m) 2 1#MELT, 2m
Hg T304 MM, 250cc DKEZBALTHELT, +HCEKLAERERERL, VT, KL
FETHAH250cc D1 BEFKEREZFOLIIMA CHLICEEL, —EHE (5, 7, 14BMH) 2ET
CHBLAZOLE D LT, REEE L, AR a L, RERELSEHOEEIIOWTHA~N,
4.2.2 HERUEE

1) KB RE~DFHOBE L FROEE

A & G T L OBRAAKE VDI, KREIZECRE SN THNE TRELZVRADTD
%, ThTHLREBBEHOBETHILE, ZOBERIIAHAREI TRETLRTTHE, 2O LE
AT L7010, EBOBIZER LRI - T, RMEEOGKFELHEL, SKE»LRENE
Frs7zo FOIEEH® Table 174275 L7, Cedar Brown 61250& K.AOrange [ix, BiK (RE) TORE

a EIRWEEOHHE

Strong adsorption of dyes onto wood

= 7
—o
— 5 =
e k=
a—] —@Z=
=, -
e
- °.h.l
~.% ] /
- 30.‘

(A EMH) (Wood surface)
HIRIHEWIE  Cross section of cell

b RIREIE D88\ T
Weak adsorptlon of d\ es onto wood

Dyes
ﬂ Adsorbed dyes
) Solvent {usually water)

.}

(AKX DFK M) Wood surface)
MBAEWIE Cross section of cell

Fig. 22 AMizgiE T 5 g 0@ iR S KN

Selective adsorption models of dyes onto wood.
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WA (O) 2EHTHD, BFHOTOEREBEARAR (X) T, KMERDHIIRFH RO 6754
Thhb, MEORBEEOETKELTRETH L, WThOBHETYKER, a2y ba— & bi3iFTHE
CEKFEERLE, 2O LRBRERAROGEHOKBERTS, FEZTSIEILOBE LFEBRIZREL
P ST AER IR E LR L TAMREISH BB LI L2 RT D TH D EIRAINHE & &5
HIWCRT & Fig 220 & 5 TH %, a LB ROEEFMIFHET, bEFHETH S, a— 143, 8
BEAAIE L CERT, B TREEORETH Y, a— 25 FHRRET RS - £ 5,
ERFRBREDHEDERAK TH 5, Talbe 171278 L 72 44} No.20 Cedar Brown 61250 & No. 5 @
Kayaku Acid Orange Il i%, Fig. 2200 b OEROPAE DT VHEIIH /2D, Lanafast Brill. Blue BS &
Safranine Bordeaux B i3, Fig. 220) a ORBRMEHE DMV IHEIZL- 5,

2) BEKERM~OLHOUH

KB OREIZEHGTFOERIBE L TWE LTI, 01 U0EEYHFIIERSE RN 25
BHARITEE L L &, BERESERMICZ213E, BENRIFIIEAZLATFRINE, 202
YHENO AT, B (A, 1982) OFEROLIHHBALRBRORL S 5 BEOTE OG0
BRI, ERAECEVS, 7T MBHREL T, RHORERL LRI, £ OHHKE Table 18I37RT,
ZORICALND LT, FEFEERROREETLREMMZRENKEOZ LITLD, RFENFRIL
7 h I EHERBH 6Lz, Table 18D %A, No. 1 @ Supracen Red B % No. 3 @ Kayacyl Blue BR 135 H
BT 7 FITSTHREN FEICAEF (O) THD2A5, BIUERTL Y747 2 0E “RR” (X)
Thoto Lrl, 7HHBICIE "ERBIZRE (O) ZEbo7z, T/, No. 4 D Suminol M.Bordeaux
%2 No.5 @ Supranol Orange G D/ FUDHED L HIZ, 5, 7THHFELL “FR” (X) OBATH,
14H Bz “EEICRF (O) &kl

SO E RS TFOERSAMAR TR o TWAEILERTINTH Y, T THI %
BREZTH 7201213, BREMNBEZEREBIITILEFHLLERLTVE,

4.3 BROBEERHORE

BEAARMEREIIBE SN TEEARL 2 HEII, FORENOMS T, FRHTLIEHRICL TR
HBIENRTFRENS, T, FHOEBEELBEOBERIZL TR0 EEZLN, THb
CELTOHRAELLD, K, 27 /L RV TEREEOHEIZOWTIHE L,

4.3.1 £ R

1) M #E

a. #_ #

vx B3, L/ F0.LME (R.25XT.25XL.60mm) (5E2) LR L7,

b. % ¥

Table 191278 L7224 2 EH L 720

2) EBHH

ROZHEEDFEZL » T » 72,



a. FH O

AM OREEE (KA )

vF, EI, LF/FOLMBEI, KFHELS S -V ERETTHREALL. KT OR

¥l % Table 19K LA KIBEORHOKEIZT Y 7 — ViEHEL

BEFEA~T,
b. FHORELR

IEIRT1AAMREL, RHOMEK

-3

/&, EI, DFXFOLMAIZ, Table 20038 L& 58 00.05~0.5% DKER, RUFTs /) —
MBERPRETICEAL, BEICDL &L TI05HE L BIZEEORBIRE* #~7,

Table 19.

PR OWBICRITTHEOEE

Effect of solvents on diffusion of dyes into wood

Nafjif%jye HHEEFE  Direct dyes
C'é Ina;Ine Direct Sky Blue 6B Congo Red
4 NO- C.L Direct Blue 1 C.1Direct Red 28
BiiE C.L 24410 C.1. 22120
Species
N | S £ 3 S F v/% £ 3 T F
" gepi R
s Cori::] o Hinoki Momi Shinanoki | Hinoki Momi Shinanoki
Solvents tion (%)
x 0.5 C O @]
Water 0.7 XX X X X
I8 —N 0.5 - - - — - —
Ethanol
U BEPERR  Acid dyes SEHAESHL Basic dyes
C'I; name Suminol Fast Blue R Rhodamine B
L1 No. C.L Acid Blue 117 C.L Basic Violet 10
#iiE C.I. 17055 C.I. 45170
Species
. v/E £ 3 I F v/ % ® 3 DA
B Concem’:a_ Hinoki Momi Shinanoki Hinoki Momi Shinanoki
Solvents tion (%)
Vi3 0.5
Water 0.7 X X X X X X X X X X X
¥ -0 0.5 O O O O O O
Ethanol

Note) ##} (25X25X60mm) &, BEEFOICREEA LD L, 20T HGRHERP I,

1A EHE L7,

Wood samples were immersed in dye solution at 20°C for one month after impregnation with dyes by a vacuum

process.

et O BAF, X AR, XX ERIIAR

Diffusion Good

Poor Very poor
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4.3.2 MERRUEE

voF, EI, ROV FOLMEEQUILELES (HE - Xy rv2) 08T, MiEEASL
BT THL I EMON TS (B, 1976), AFFE T, WMLEMEOr /£, £3I, KT F
JEDLHIL, HOMLHKEFRIY /- ESREETEL, 4.3.12) a0 FEIlLY, RO
JEEOREELIC OV T TNz, FORYE S Table 1912755 L7285, HIEOHBIZL - TRHEOEREIZEDNSH D
ZEW 0T

&4 (Direct Sky Blue 6B J U Congo Red) i3 T4 / — WIZIZL AERETH B0, T uk
HABL I ENTELRD 5T BEMZH (Suminol Fast Blue R), 3#PESH} (Rhodamine B) DWj#H D
WA, WERL T - LERCORENKORET L) R Th - /2. 2O L EHOMEIZL -
TPEGHERE RS B 2k, FARMICEE SRGE T OFIEED, BRIZI - TERL I LI
EOLHEEENL, FOFEMIIOVWTRAHTS S,

(7, FEMEdekl (Suminol Fast Blue R) B UMEHAE#F (Rhodamine B) DKEH, HFiZry ) —
NBETE A REHIMIE T AL, BECD ELTHL305%ICEHORBRELBIE L, TOMRIC
2T Table 20137R9 .

COBG bETERE ML, KBRED TS ) - VERO N RSB R CTH B EARED SN, i
WOBBIIL b o0, BHOBEEICL > (RENORLL LW Lh LB o7, &3, Rhoda:
mine B Tld, HeRhlB 2@ 452 810K o TREMATREFE & o7

Table 20. $HORBIIRIZTHEDZE
Effects of solvents on permeability of dyes into wood

. i*{ﬁye REPEHEL  Acid dyes SEAEPEREE)  Basic dyes
C‘I; nal\rlne Sumimol Fast Blue R Rhodamine B
&1 No. C.L. Acid Blue 117 C.L Basic Violet 10
BHE C.I. 17055 C.I. 45170
Species
B L/_./—“\'—_ £ 3 vj"/% t_/% R i 3 yf/ﬁe'
P38 Concentra- Hinoki Momi Shinanoki Hinoki Momi Shinanoki
Solvents tion (%)
0.5 X X X X X O O O
K 0.25 X X X X X
0.2 i O O @)
Water 0.1 X X X X X
0.05 X X X X X X X X X X
¥ - 0.5 O O O O O O
Ethanol 0.05 O O @ ‘ O O O

Note) ##l (25X 25X 60mm) |ZHBHEM@ % HE (5 mmHg) #, EAL, 305 HEZRICBEEL
Permeability war observed 30 minutes after impregnation with dyes under reduced pressure (5 mmHg).
B O BE, X AR, XX EFIEAR

Permeability Good, Poor, Very poor
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4.4 FHBAOREEE
OB TN, ROZODTHRSEINTVD, T4bb,

1. guih SR~ OGE O (KBRS OILED.

2. SRR E A~ R O,

3. BMER BN L2 T ATNE AN TOEERE (B oiii)

81 DERTH L KGR PTORMOIHIE, 83 0RMTHLIBHMETOUELL 025 1ITE Y, F
AL, RO K BRI E L U — B O 1 S b (H, 1961), 85 2 OWERMSES 1,
FIDEMBUIHELTHOTHE, BLALFBENTHLEELLATW S, E-T, IThHLDBED
3BT, 3OLEGEEDREDEREBETHE, TOZLIAMOBEIbHTIRTILEZZOND,
TE-T, BB 2 D Ykhkis NS REOREBSFHOMITHEMNT, AMELERL -,

4.4.1 % B

1) ke

a. i H

b M (AfgdiE), 50X50X 2 (M E) mm,

b. #®  #H

BEPEE#) - Alizarin Brilliant Sky Blue R 182% (FBy) (C.LAcid Blue 62, C.I. 62045)

2) EB&EM

a.  HeRligE

0.05%, 0.1%, 0.2%, 0.4%, 0.8%

b, PHORE

90T, 70C. 50T

c. HfulFE

15min, 30min, 60min, 90min, 120min, 150min &%, HHICLIIEET LI TOM,

d. HBEKHE

BAHEIETE% . MEHEGRAR T EDOGKRIZT L7720, TTRBIOKEEHE GEERH X &
HEKRFE/10=FKE) I55FTHHIEAL, KEEHI) XL TAROKTEREL, €0
EBADEREBICANTHEL, ARG 2L 72,

e. BOERUEBHEBONE

ABOL ;) FHEE A, BE—EORBENEEOKERIC ST P AN TRESE, —ERlT& IR
Bd— 3200 & LiFC, S L, BROKMAE~ORERE YR, AR TREIIE
BINTAEPEABE R REERE L.

4.4.2 HEREOEE

BN FHEKERIZOWT, FEIREIC, 70T, S0CTHREL, AMWH T TCELICERBEINE
FEEEE 2RO, FOERY Fig 2318 L7,

GEREEIC D & &, RAMEIIZEBBRTEE L 1 ~ 2BROBEMANTH 7225 T0CTE3 ~ 4k
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B & ERSRI A ZE L, 50T TORBRMIES 5 ICREM19~24B5R (0.1%, 0.05% Ti324B5fLLE) %
PEE L, SODEHS, FHOBRERMICGERERENKE(ERL, BRIEICRERMIEIEY,

7, Bl—RmiBET, REEENOREEE T A2 L, REIEEIT TIH0.8% DRERML0.05%
ORBEEE L OEE 1R, 70T T 1R, S50C T 5 BEMLLE o728, wWih s SR, BE
BEREI DT, Thbh, A-$#aRECIEREORARIIL, BERMPR 2L LI
Lok ol,

45 ¥ ®

M EHORERERUBRERIIOWT, ROBHER

1. BRI F O LFEEEOMBICE - T, F—8HECE L THARMHB~ORENRLZY, AM~D
BIRPBFOBGEFEIE, RMAMIRELIZC V.

AR BT, BREH O, ORIREEOH S DBVA, FHOREEEL LBFRL, K
MHBTOARY—LREDERE L5,

2. KMAH~OEHOBEEIR, F—FHTOBHICL - TR, JRIZKRHMOREL L RMOR
HEFNHENEIZL N EBbNE,

3. BEMEECRTFLOMOYRN, HRYH1918h, o F /3 T60HE (31%), 9551 AHNT
1788 (9%), »N)FUT2HE (11%) »h, 3HELELTIIBE (5%) DA THo72, TRHD
)L TEBRERHHIFEEIZRE LI, OMOFFIZEEN/ BRI 24k, HtiHeofEd, ++
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Mechanisms of wood dyeing
- Dyeing Properties of Wood and Wood Components
and Permeability of Dye Solutions —

KITAMURA, Yoko'V

Summary

Wood dyeing has a long history but in the past was limited to only the surfaces. There have been ex-
periments with the dyeing of forest stands, but there is as yet no commercial application. Industrial
dyeing of wood interiorsis is very difficult. It had been limited to veneers of less than 2mm in thickness.

Fundamental research is needed to develop a technique for successfully dyeing interior areas. This
report deals with the following three fundamental aspects of wood dyeing.

1. Dyeing of chemical components of wood.

The reation of each chemical component of wood to dyeing depends on the types of dyes used. Lignin
was not effective with direct dyes but it was successfully dyed with acid or basic dyes. On the other
hand, cellulose and hemicellulose could be dyed with direct dyes, but they were not effective at all with
acid dyes. Once cellulose was converted to trimethylammonium derivatives, it reacted well to acid dyes.

2. Dyeing properties of xylem elements.

Dyeing properties of each component(e.s.wood fibers. rays, vessels, etc.) of birch were mutually
different, so that the existence of each element was well emphasized even after dyeing. The effect of the
extractives of each element on dyeing properties was also investigated.

3. Permeability of dyes.

Wood must have paths for dyes to reach its interior. However past experience was shown that paths
alone cannot guarantee safisfactory results.

The rate of permeation depends on the dyeing conditions. The dyeing properties of woods are influ-

enced by the interaction among wood,solvent and dyes.

Receved March 30, 1990
(1) Wood Chemistry Division
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Dyeing properties of D.P. treated by /3, 7 -epoxypropyltrimethylammonumchroride

. DP O ifefoth ]
g ¥t 4 Dyeing properties of DP
e RIGHS 0 1K % & REDIRRE

1 %ia( 3.%5’?3&7}()90‘@.. 90@" Concentration of epoxy agent
1% dyes in 3% aq. aceticacid B.y-TRFLTOENRYXFNT vEZYLZUOTAFN
90°C , 90min B.Y -epoxypropy]trimethylanmoniumchloride

0% 2% 10%

Gul Blank

¥ D P Sanple: DP
Rayonier # 7 £ 7 — M/ OV
Rayonier co. pulp for aceteto
(Rayocord—X—G—-LD)

cl. 7vF Axa— 25
C.1. Acid Yellow 25

A3)=W 77-Ab 420= R conc.
Suminol Fast Yellow R conc.
(EX)

(Sumitomo)

Cl. 7¥F voF1

C.I. Acid Red 1

y—5— 77—AF Ly F 3G
Solar Fast Red 3G

UER)

(Sumitomo)

cal. 7¥F Lk 104
C.1. Acid Red 104

273 )—-N T77—Ab LvF 3G
Supranol Fast Red 3G

(FBy)

c.l. 7Y F Tnu— 17

C.1. Acid Blue 117

Z3)-N 77—AF TH— R
Suminol Fast Blue R

UER)

(Sumitomo) :
b e e e L

Photo. 1 DP@%@KH?%ﬁ,Vﬂlﬁ#ifﬂfw%UX%W?V%:ﬁAﬁﬂﬁfF@
HIALE DR R

Effects of 8, 7 -epoxypropyltrimethylammonium chloride on pretreatment of dyeing properties
of dissolving pulp.’
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